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The Troubleshooters 

For your PC/XT, AT 286/368/486, ISA, EISA, and MCA. 




R.A.C.E.R. II 

• Repair systems up to 95% 
dead 

• Fault trees identify IC replace¬ 
ment hierarchy 

• Finds intermittent failures 
R.A.C.E.R. II facilitates the 
repair of computers with 
virtually any degree or type of 
problem — it even isolates 
component-level failures in 
systems which fail to boot and 
are up to 95% dead! Using 
R.A.C.E.R. II, you can easily 
diagnose problems that cannot 
be isolated by software 
utilities and other diagnostic 
products that require much of 
the system to be functional. 



QuickTech 

• Menu-driven is easy to run 
and understand 

• Extensive on-line help 

• Isolates random memory 
failures 

QuickTech is an easy to use, 
diagnostics software tool that 
allows service technicians, and 
computer professionals to 
quickly isolate failures in IBM 
and compatible PC, XT, and AT 
(286/386) systems. Unlike other 
PC diagnostic software products, 
QuickTech’s professional level 
diagnostics clearly show you 
the exact cause of a failure, 
not just a message indicating 
something has failed. 



QuickPost PC Plus 

• The latest in BIOS debugging 
technology 

• Monitors signals written to 
any port 0 to 3FFF 

• Perfect for debugging 
Hardware/Software problems 

QuickPost-PC Plus is a full- 
featured, plug-in hardware 
diagnostic card that allows 
you to monitor the POST se¬ 
quence generated by the system 
BIOS during pre-boot. With 
its proprietary memory 
address selection capability, 
QuickPost-PC Plus can test 
virtually any system whose 
BIOS outputs POST codes, 
including IBM, Compaq, 
EISA, and IBM PS/2 ISA 
systems and compatibles. 



QuickPost PC - PS2 

• Monitors P.O.S.T. 

• Requires no operating 
system 

• Easy to read 7 segment 
numeric display 

QuickPost-PC and QuickPost- 
PS2 are low cost, hardwar 
diagnostic cards that allow yoi 
to quickly monitor the POST 
(Power On Self Test) se¬ 
quence generated by the ‘ 
system BIOS. QuickPost-PC 
tests IBM AT 286/386/486 
and compatible systems, whili 
QuickPost-PS2 is the first 
diagnostic board designed 
exclusively to test IBM PS/2 71 
and compatible Micro Channe 
Architecture™ systems. 


Call today for more information 800-722-3789 408-988-4721 in CA 
Ultra-X, Inc. PC Diagnostics for the Professional 

P.O. Box 730010 
San Jose, CA 95173-0010 


Copyright © 1992, Ultra-X, In 




















No other training shows you 
how to troubleshoot and 
service computers like NRI! 


NEW! 386SX/20 MHz MINI 


NEW! 40 MEG DIAGNOSTIC HARDWARE 



Features 32-bit 80386sx 
CPU, 1 meg RAM, 64K ROM, 
1.2 meg high-density floppy 
disk drive 


High-resolution, 
nonglare, 12" TIL 
monochrome 
monitor with tilt 
and swivel base 


SOFTWARE 

Train with MS-DOS, GW-BASIC, 
and popular Microsoft Works 
applications software 


DISCOVERY LAB 

Complete breadboarding 
system lets you design an 
modify circuits, diagnose 
and repair faults 


DIGITAL MULTIMETER 

Professional test instrument for 
quick and easy measurements 

DIGITAL LOGIC PROBE 

Simplifies analyzing digital 
circuit operation 

LESSONS 

Clear, illustrated texts I 
build your understanding ' 
of computers step by step j 


Only NRI walks you 
through the step-by-step 
assembly of a powerful 386SX computer 
system you train with and keep — giving you the hands-on 
experience you need to work with, troubleshoot, and service 
today's most widely used computer systems. Only NRI gives you 
everything you need to start a money-making career, even a 
business of your own, in computer service. 

No doubt about it: The best way to leam to service computers is to actually 
build a state-of-the-art computer from the keyboard on up. Only NRI, the 
leader in career-building at-home electronics training for more than 75 years, 
gives you that kind of practical, real-world computer servicing experience. 

Indeed, no other training — in school, on the job, anywhere — shows you 
how to troubleshoot and service computers like NRI. 


No experience necessary... NRI builds it in 

With NRI, you leam at your own pace in your own home. No classroom 
pressures, no night school, no need to quit your present job until you're ready 
to make your move. And all throughout your training, you have the full 
support of your personal NRI instructor and the NRI technical staff, always 
ready to answer your questions and give you help whenever you need it. 

FRE catalog tells more. Send today! 

Send today for NRTs big, free catalog that describes every aspect of NRI’s 
innovative computer training, as well as hands-on training in TV/video/audio 
servicing, telecommunications, industrial electronics, and other high-growth, 
high-tech career fields. 


AND SOFTWARE 

R.A.C.E.R. plug-in diagnostic 
card and QuickTech menu- 
driven software, both from 
Ultra-X, give you hands-on 
experience with today’s 
professional 


Get inside the West Coast 386SX computer system... and 
experience all the power and speed of today's 
computer technology! 


If the coupon is missing, write to NRI School of Electronics, McGraw-Hill 
Continuing Education Center, 4401 Connecticut Avenue, NW, Washington, 
DC 20008. 


With NRI’s exclusive hands-on training, you actually build and keep the 
powerful new West Coast 386sx/20 MHz mini tower computer system. 

You start by assembling and testing your computer's 101-key "intelligent” 
keyboard, move on to test the circuitry of the main logic board, install the 
power supply and 1.2 meg high-density floppy disk drive, then interface your 
high-resolution monitor. 

What’s more, you now go on to install and test a powerful 40 meg IDE 
hard disk drive — today’s most-wanted computer peripheral — included in 
your course to dramatically increase your computer's data storage capacity 
while giving you lightning-quick data access. But that’s not all! 

Professional diagnostic hardware and software makes 
troubleshooting fast and accurate 

Your NRI training now includes a remarkable diagnostic package that allows 
you to quickly locate and correct defects in IBM XT, AT 80286/80386, and 
compatible computers. 

You'll use your Ultra-X QuickTech diagnostic software to test the system 
RAM and such peripheral adapters as parallel printer ports, video adapters, 
and floppy and hard disk drives. You'll go on to use your R.A.C.E.R. diagnostic 
card, also from Ultra-X, to identify individual defective RAM chips, locate 
interfacing problems, and pinpoint defective support chips. 

This ingenious diagnostic package is just one more way NRI gives you the 
confidence and the know-how for advancement, a new career, or a money¬ 
making business of your own. 


re registered trademarks of Ultra-X, 


SEND TODAY FOR FREE CATALOG 


i MWmM 


Schools 

Continuing Education Center 
ticut Avenue, NW, Washington, 




I^Check one FREE catalog only 

□ MICROCOMPUTER SERVICING □ Computer Programming 
| □ TV/Video/Audio Servicing □ Security Electronics 

I □ Industrial Electronics & Robotics □ Electronic Music Technology 
I □ Telecommunications □ Desktop Publishing 

I □ Basic Electronics □ Programming in C++ with Windows 
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FROM THE EDITOR 


Customizing Your PC 

At the risk of sounding cynical, we would like to know what all 
the fuss is about customizing your PC. Suddenly major manu¬ 
facturers are talking about putting together systems as the 
customer directs rather than offering models with configurations 
cast in stone. 

Wake up, computer industry: your customers have been doing 
it for years. And those that couldn’t order more RAM, a second 
or even third drive, a special video board, a better keyboard, or 
whatever else they wanted from the manufacturer went out and 
did it themselves. So now that customizing a PC seems to be the 
trend among major manufacturers, does that mean you won’t 
ever have to open the case again and do it yourself? Fat chance! 

Take a good look at the contents of this issue and you’ll see that 
manufacturers can’t customize a PC the way the average busi¬ 
ness person wants for one simple reason: The products keep 
changing. You can buy your mail-order PC with tape drives, 
16Mb of RAM, a gigabyte of storage, and a SuperVGA monitor 
today, only to be told tomorrow that you should have a local bus, 
a video accelerator card, a new BIOS, a faster modem, and 32Mb 
of 50 nanosecond RAM! 

The industry continues to grow, innovate, and develop new 
products to match the power of new operating systems, multi- 
media requirements and ever more powerful and useful soft¬ 
ware. Therefore, in addition to covering the newest products, PC 
Upgrade will also feature the kind of how-to information you’ll 
need to add these products to your system. 

Manufacturing cycles require at least six months from the time 
a product enters the consciousness of manufacturer and con¬ 
sumer until it is part of the newest system. By that time, it may 
already be outdated. One of PC Upgrade’s very reasons for being 
is to show you how to upgrade to the most current equipment 
immediately before manufacturers add it to the systems 
they offer. 
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The 386sx upgrade for your 
286 computer is here at last! 
The SOTA Express/386 is a 
credit-card sized accelerator 
which speeds up your 80286 
system up to 300%. It adds 
either 16 or32K of cache and 
allows you to run 386 specific 
software. By plugging direct¬ 
ly into the 80286 CPU socket, 
this unique accelerator does 
not occupy a valuable expan¬ 
sion slot in your system. 


S«TA 

STATE OF THE ART TECHNOLOGY™ 

SOTA TECHNOLOGY, INC. 
2200B Zanker Road 
San Jose, CA 95131 
TEL (408) 955-1900 
FAX (408) 745-1640 


80386sx SPEED 

Greater speed and memory management 
capabilities are becoming increasingly 
crucial with today’s powerful software 
packages. The SOTA Express/386 
breathes new life into your AT by replac¬ 
ing the 80286 CPU with the 80386sx ar¬ 
chitecture, immediately improving your 
system’s performance up to 300%. The 
Express/386 comes with 16 or 32K of 
zero wait state cache to squeeze maxi¬ 
mum performance out of your machine. 
The cache is 2-way set-associative cache, 
which, unlike ordinary "direct map" 
cache, is a "smart" cache. It determines 
which data is no longer needed and 
replaces it with more useful information. 

FUNCTIONALITY 

The SOTA Express/386 enables you to 
expand your software library to include 
the latest 386 software. Run Windows 
3.0 in the 386 enhanced mode and enjoy 
true multitasking and background process¬ 
ing! Alternatively, run 386Max, QEMM 
or VM/386 and get the most out of your 
system’s memory. The SOTA Ex¬ 
press/386 also features support for a 
80387sx coprocessor for all math inten¬ 
sive applications. 

COMPATIBILITY 

This powerful accelerator is compatible 
with virtually all 80286 machines, from 
IBM PC-ATs and compatibles to PS/2s 
Models 30-286, 50 and 60 running up to 



16MHz. With the SOTA Express/386, you 
are assured of compatiblity with all boards 
in your system as well as present and future 
286 and 386 software. The Express/386 is 
ideal for corporate markets where different 
machines with a wide variety of enhance¬ 
ment boards typically coexist. 

CONVENIENCE 

The SOTA Express/386 offers the most con¬ 
venient way to upgrade your system to a 
386sx, While preserving your hardware in¬ 
vestment, you eliminate the need to reload 
any software, rewire any networks, or 
hassle with the complicated replacement of 
your motherboard. More importantly, you 
avoid all hidden costs and are guaranteed 
compatibility. 

DRIVERS AND UTILITIES 

The SOTA Express/386 comes equipped 
with a software driver which initializes the 
board and provides Video and BIOS cach¬ 
ing. Utilities that allow for RAM disks, 
print spooling and disk caching are also 
provided. 

INSTALLATION 

The SOTA Express/386 is surface mounted 
on both sides to occupy minimal space in 
your vstem. Simply remove the 80286 
processor, plug the SOTA Express/386 in the 
empty socket and enjoy the speed and 
functionality of a 386 system...at a fraction 
of the cost! 














For Mac Users Only 


Introducing 

Mac Upgrades 


By Edward Schneider 


I’m not going to go into the 
details now (I already have, 
in our sister publication 
Computer Buyer’s Guide 
and Handbook), but the 
four-year old Cirrus hard 
disk in my Mac II started to 
get flaky a while ago. This 
caused all manner of dis¬ 
quieting problems, includ¬ 
ing some corrupted files, a 
few of which remain 
unusable. 

The conventional wis¬ 


dom, with which I am not 
inclined to argue, is that 
once a hard disk starts to 
fail it is unlikely to be per¬ 
manently rejuvenated, so 
after fiddling around with 
various stop-gap solutions, 
I finally decided it was time 
to look into a new hard 
disk. 

I decided too that it was 
time to move up in terms of 
speed and storage space, 
and after examining vari¬ 


ous price-versus-perfor- 
mance considerations I 
opted for a 325Mbyte in¬ 
ternal drive from Storage 
Dimensions (which makes 
a full range of internal and 
external drives for all ex¬ 
tant Macintoshes, as well 
as a NuBus SCSI enhancer 
they call the Data Cannon). 

I made a nice fresh 
backup of my old, physi¬ 
cally challenged drive (with 
the vague, superstitious 
hope in the back of my 
mind that this would 
somehow uncorrupt my 
broken files—it didn’t, 
of course) and popped 
the top off my Mac II, 
having years ago thrown 
away the single, super¬ 
fluous screw that Apple 
places in the rear, pre¬ 
sumably for the sake of 
appearances. This in¬ 
volved shifting a moni¬ 
tor and a pile of SCSI 
devices that topped and 
surrounded the com¬ 
puter, which in turn in¬ 
volved tugging on a 
Gordian knot of 


AFRAID TO UPGRADE? 


CALL 1-800-886-0911 


Memory & IIT Co-Processors 


70 nS 80 nS 


CO-PROs 

287- 8 $59 387SX-16 $ 95 

287-10 $65 387SX-20 $105 

287-12 $69 387SX - 25 $115 

.287-20 $75 387SX-33 $145 


387DX-16/20/25 $135 

387DX-33 $145 

387DX-40 $175 


More Components, Accessories, 
_ & Add-On Boards Available 


MASTERCARD, VISA, COD AND MONEY ORDERS 
NO SURCHARGES ON CREDIT CARDS 
PO'S ACCEPTED FROM QUALIFIED FIRMS AND INSTITUTIONS 
NEVER A MARK-UP ON SHIPPING - YOU PAY THE ACTUAL AMOUNT!!! 
ORDERS SHIP IN 24 HOURS!!! 

30 DAY MONEY BACK GUARANTEE 
RETURNS GLADLY ACCEPTED WITH PROPER R.M.A. 

10% RESTOCKING FEE FOR NON-DEFECTIVE RETURNS 


H micro Du i inc. 

Make Your Emergency Our Emergency - Order Now! 

1 - 800 - 886-0911 


untraceable cables; if I 
had the capacity to learn 
lessons of this kind, I’d 
have learnt that it really 
does pay to keep your 
cables neat and identifi¬ 
able. I pass this on in the 
hope you are more sus¬ 
ceptible to improvement 
than I am. 


Swapping Drives Physically, 
it is a cinch to remove and/ 
or install hard drives in Mac 
II-family computers. They 
vary in configuration, but 
access is always easy. The 
original-edition Macintosh 
II has a metal platform that 
supports both hard and 
floppy drives; the bracket 
attached to the hard disk 
simply slots into this plat¬ 
form and is secured by a 
couple of screws. Most hard 
disks come with at least 
two different brackets; 
make sure you choose the 
right one for your computer. 
Or, if you are replacing an 
older hard disk, you can re¬ 
use the old bracket; the 
computer will be used to it 
and it might bring you good 
luck. Or bad luck. Luck, 
anyway. 

Apart from dropping the 
drive into place, all you 
have to do is make the data 
and power connections; the 
former is achieved with a 
ribbon cable, the latter with 
a four-connector cord end¬ 
ing in a flattish plug made 
of white plastic (these 
cables are generally sup¬ 
plied with the drive, but if 
you are upgrading it is 
easier to use the ones al¬ 
ready connected to the 
motherboard from the last 
time). 

(continued on page 33) 
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The only card you need to debug any "dead" PC! 


Here's what Scott Mueller, 
author of Upgrading and Repairing PCs, 
has to say about 


■ have found POST Code [Power 
I On Self Test] cards invaluable in 
I diagnosing what seem to be 
"dead" motherboards. Just pop the card 
into a slot, and observe the code on the 
card's display. The doc¬ 
umentation supplied 
with the Micro 2000 card offers excel¬ 
lent information covering a wide vari¬ 
ety of different BIOS vendors' codes. 

"The Micro 2000 card (called the 
POST-PROBE) includes a built-in 
logic probe for testing signals on 
the major motherboard compo¬ 
nents. The Post-Probe also includes 
a series of individually separate 
LED readouts for several impor¬ 
tant bus signals as well as 
power supply voltage levels. 

The separate LED's allow 
monitoring of these bus 
signals simultaneously. 

"The basic card func¬ 
tions in all ISA and EISA bus 
systems due to its ability to 
monitor any of the Port addresses 
mentioned previously. As men¬ 
tioned earlier, this card includes a 
unique adapter that allows it to function in MCA bus 
systems as well. 


• Includes pads for voltmeter 
to attach for actual voltage testing 
under load. 

• 4 LEDs monitor +5vdc -5vdc +12vdc -12vdc. 

• Monitors Hi & Lo clock and OSC cycles to distinguish 
between clock chip or crystal failure. 

• Monitors I/O Write and I/O 
Read to distinguish between 
write and read errors. 

• Monitors memory write/read to 
distinguish between address line 
failures and memory chip failures. 
• Monitors ALE for proper 
CPU/DMA operation. 

• Monitors Reset to determine if 
reset is occuring during POST, 
indicating short. 

• Monitors progress of POST 
without POST codes. 

• Reads POST codes from any 
IBM or compatible that emits 

POST codes. ISA/EISA/MCA. 
Compatible with Micro Channel computers. 

• Dip switch allows easy selection of I/O ports to read. 

• Includes tri-state LOGIC PROBE to determine actual 
chip failures. 


"This is the only card that will function in 
every system on the market. The documentation is 
extensive, and not only covers the expected POST Codes 
for different BIOS versions, but also includes a detailed 
reference to the bus signals monitored by the card. 

"There is also a reference that allows even a novice to 
use the included logic probe for some more sophisticat¬ 
ed motherboard tests. This card offers more features 
than others currently on the market." —Scott Mueller 


• Manual includes chip layouts and detailed POST pro¬ 
cedures for all major BIOS's. 


Call us for volume discounts 
and after sales service! 


1100 E. Broadway, Suite 301 
Glendale, California 9120S 
818-547-0125 • Fax 818-547-0397 


i MICRO 2000, 
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It s SLtf ^Happening at the Swap fMeet 
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And here’s a calendar of upcoming computer shows and swap meets. 
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September 6, 1992 

Ham Radio and Electronics Swap Meet 
Las Positas College, 

Livermore, CA 7:00am-12:00pm 
North off at Hwy. 1-580, at Airway Blvd. 
exit, follow signs. 

415-462-5055 


September 20, 1992 
MIT Electronics Research Society 
Albany and Main Street, Technology 
Square, 

Cambridge, Mass. 9:00am-2:00pm 
617-253-3776 



September 27, 1992 

Electronic Flea Market 

Lincoln High School, Kneeland Ave., 

Yonkers, NY 9:00am-3:00pm 

914-969-1053 


September 19, 1992 
KGP Computer Show 
William Paterson College 
Recreation Center, Near 1-80, Route 
46/23 

Wayne, NJ 10:00am-4:00pm 


October 4, 1992 

Ham Radio and Electronics Swap Meet 
Las Positas College, 

Livermore, CA 7:00am-12:00pm 

North off at Hwy. 1-580, at Airway Blvd. 

415-462-5055 

Computer Fest ’92 - Fall 

Better Living Centre 

Exhibition Place 

Toronto, Ontario, Canada 

Information: (416) 925-4533 


October 2, 1992 
Computer Fest ’92 - Fall 
Better Living Centre 
Exhibition Place 
Toronto, Ontario, Canada 
Information: (416) 925-4533 


October 18, 1992 

MIT Electronics Research Society 
Albany and Main Street, Technology 
Square, 

Cambridge, Mass. 9:00am-2:00pm 
617-253-3776 

Hall Of Science Amateur Radio Club, 
New York Hall Of Science, 

47-01 IllStreet, 

Flushing Meadow, New York 

9:00am-3:00pm 

718-343-0172 


October 3, 1992 

KGP Computer Show 

Royal Plaza Trade Center\Hotel 

Mass, Tpke. to 1-495 North to Exit #24- 

B 1/2 Mile on Right Side 


Computer Fest ’92 - Fall 
Better Living Centre 
Exhibition Place 
Toronto, Ontario, Canada 
Information: (416) 925-4533 
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Putting DOS to Work 


A BOOK FOR PEOPLE 
WHO HATE DOS 


by Gordon McComb 

Usually, this column is about a DOS tip 
or technique that saves you time and 
trouble. This issue, I thought I’d talk 
about a book that offers sensible tips 
and tricks of its own, as well as basics 
for beginners, in a friendly and down- 
to-earth style. 

Most computer books are the same: 
rather boring and dry. DOS for Dum¬ 
mies (IDG Books) strives to break that 
stereotype, and does a good job at it. 
Written by computer book veteran Dan 
Gookin, DOS for Dummies is for all 
those people who hate MS-DOS—the 
operating system of the IBM PC and 
compatibles—but have to use it any¬ 
way. 

Sure, DOS for Dummies takes a hu¬ 
morous approach to DOS. But you still 
learn all the fundamentals. Most im¬ 
portantly, you learn what not to do. 
Example: Gookin provides a short sec¬ 
tion of “Never use these dangerous 
DOS commands” and includes the fol¬ 
lowing for the RECOVER command: 
“This command sounds healthy, but 
RECOVER is dumb and deadly...” 

DOS for Dummies includes informa¬ 
tion on the latest version of MS-DOS, 
version 5.0. Except for a brief mention, 
it lacks any information on Windows. 
No doubt IDG Books is working on a 
Windows for Dummies book, but such 
a book isn’t available yet. 

A LIGHT STYLE AND 
CARTOON WIT 

DOS for Dummies is divided into five 
sections: Absolute Basics, Non-Nerd’s 
Guide to PC Hardware, Non-Nerd’s 
Guide to PC Software, Yikes! (Or Help 
Me Out of This One!), an eclectic Sec¬ 
tion of Tens, and DOS Reference for 
Real People. 


While the book contains a lot of 
technical specifics, the information is 
doled out in a light and easy manner. 
You’re never told more than you really 
need to know. By giving broad expla¬ 
nations, Gookin takes the risk of being 
imprecise—and therefore not as accu¬ 
rate as he could be—but such lapses 
neverposeanything dangerous. You’re 
always free to supplement the informa¬ 
tion with a more detailed book. 

Scattered throughout DOS for Dum¬ 
mies are little icons that direct your 
attention to important facts: tips, “tech¬ 
nical stuff,” and warnings. 

Plus there’s a sprinkling of funny 
cartoons drawn by Rich Tennant, a 
nationally syndicated computer car¬ 
toonist. My only complaint is that there 
aren’t enough of Tennant’s cartoons. 

You’d think that a computer book 
written in a witty tone, and complete 
with cartoons, would get tiresome after 
a while, but this isn’t the case. Gookin 
is careful about the humor and doesn’t 
pour it on too thick. That’s a refreshing 
change from some other books that 
have attempted to lighten the weighty 
subject matter of computers with hu¬ 
mor. Too often the writer becomes en¬ 
amored by his own wit. Then, the book 
falls short of its main intention: to teach 
you about PCs. 

A BOOK FOR BEGINNERS, 

AND EVEN EXPERTS 
The main audience for DOS for Dum¬ 
mies is the vast army of people who 
need to use a computer, but have no 
interest in making it their life’s work. If 
you’re one of these people, then DOS 
for Dummies is probably the only DOS 
book you’ll ever need. 

Even if you already know a little bit 


about DOS, you may still find DOS for 
Dummies worthwhile. The book con¬ 
tains a handy tear-out reference chart 
for using important DOS commands, 
and provides enough tips to keep ca¬ 
sual users of PCs happy for a long time. 

DOS for Dummies is also useful for 
the PC pro, not for any advanced infor¬ 
mation it might provide (which it 
doesn’t), but for the different spin it 
offers on teaching DOS. Far too often 
the experts lose touch with the real 
world, and forget that not everyone 
lives, breathes, and eats computers. 

Reading DOSfor Dummies gives the 
experts a chance to appreciate the com¬ 
mon confusions and misconceptions 
beginners often have. If you’re in the 
business of training beginners, DOS 
for Dummies may make an excellent 
textbook. 

USE IT AS A SPRINGBOARD 
Of course DOS for Dummies doesn’t 
explain it all. And in many instances 
the over-simplification of technical 
mumbo-jumbo can raise more ques¬ 
tions than those answered. This is only 
natural with a book of this type. 

If you intend to spend any time at all 
behind a PC keyboard, you’ll probably 
want to graduate to larger and more 
complex books. Until that time, DOS 
for Dummies is a good stepping-stone 
to increasing your knowledge of DOS. 
At least it’s one of the fun ways of 
doing it. 


DOS for Dummies, by Dan Gookin 
$16.95; ISBN: 1-878058-25-8 
Published by IDG Books 
155 Bovet Road, Suite 610 
San Mateo, CA 94402 


10 


PC UPGRADE, Vol. 1,No. 5 









MultiMedia PC Systems! 

and PC upgrade products 

1 - 800 - 584-7671 

formerly DeskTop Direct, Inc. * 



PC MultiMedia Kits: 

Two NEW, hot systems from 
MediaVision for up-grading your 
PC to Multi-Media PC standards. 

Pro 16 Multimedia System: 

Pro AudioSpectrum-16 sound card), NEC SCSI CD 
ROM (280ms access, 300kB/sec, 1.5MC/sec burst), 
Windows 3.1, Lotus 123 Multi-media, Comptons 
Multimedia Encyclopedia, King's Quest V, Nautilus, 
MacroMind Action! and TrakBlaster Pro. $999 

Multimedia Upgrade Plus: 

Pro AudioSpectrum+ audio board and a high perfor¬ 
mance Sony SCSI CD ROM drive. All software is the 
same (except Lotus 123 Multimedia) $749 

CDPC MultiMedia 
Subsystem: 

The CDPC is a complete 
Audio/Visual Multimedia system 
for your PC. Includes a Sony CD-ROM drive, Audio 
Digitizer (ProAudioSpectrum), MIDI port and Media 
Vision's unique 100W speaker imaging system. 
Microsoft's Windows 3.1 with MultiMedia extensions, 
Compton's Multimedia Encyclopedia and a game CD 
are included. The CDPC delivers crisp 16-bit digital 
audio record and playback for either the AT or PS/2 
compatible computers. Hear what your computer is 
saying, with the ultimate PC enchancement. $1099 




Cardex High-Color Card: 

2 MegaByte Super VGA Windows accelerator Video 
Display Board. Features the NCR 77C22E chip, up to 
1280 x 1024, 256 colors, 16-bit access with up to 65,000 
colors. Supports all standard VGA modes and the VESA 
standard vertical refresh up to 72Hz. For high color and 
acceleration for multimedia and Windows this is the 
number one peripheral for you. $199 


Upgrade Motherboards 


486-50MHz w/256k cache 

$909 

486-33MHz w/256k cache 

$729 

386-40MHz w/64k cache 

$335 

386-33MHz w/64k cache 

$325 

386SX-25MHz w/32k cache 

$269 

386SX-25MHz non-cache 

$169 

386SX-16MHz non-cache 

$149 

286-16/20MHz non-cache 

$79/$99 


All motherboards listed are quality American 
Made (except non-cache boards), featuring 
AMI Bios, and a full two-year warranty. 


Tech 286 to 486sx Upgrade Module $479 

Upgrade your 286 system without changing the 
motherboard. Simply upgrade your CPU with our 
module to get 486sx speed and performance. 

Includes CPU extraction tool & instructions. 

USA Made. 

Genesys 486 upgradable motherboard $445 

Includes a 486SX-20MHz CPU upgradeable 
to either a 33MHz or 50MHz, features 256k ($404 

cache, AMI BIOS, UMC chipset, and 8 16- w/64k) 

bit slots. Up to 32 MB of SIMMS can be 
added to the motherboard. USA Made. 


3.5" FLOPTICAL DRIVES 


The newest product to hit the streets is the 3.5" floptical drive. 
We are carrying the Grassroots and PLI enhanced floptical 
drives. 21 megabytes of memory on a 3.5” floppy-like disk. 
This drive will also read all 3.5" floppy diskettes (1.44meg 
and 720 meg). The media for the floptical drive is an 
astounding $33.00 per additional disks. This requires a SCSI 
controller card that is Floptical compatible (call for pricing). 


PI0400 3.5" External 21MB Floptical Dr. 
PI0420 3.5" Internal 21MB Floptical Dr. 
GF20E Grassroots External Floptical Dr. 
GF20I Grassroots Internal Floptical Dr. 
GF-M 3.5" 21meg Floptical media 


$699. $499. 

$649. $459. 

$599. $489. 

$549. $429. 

$49. $25. 


Our Service and Support is the best anywhere! Call us for our complete catalog 

6113 South 380 West, SLC, Utah 84107 801 -265-8882 Fax# 801-265-8884 *Not Affiliated with DEC 
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The 

Hardware Doctor 

L 

by Sally Grotta 


Ghosts, Glitches, And Other Mysteries 


You know the drill. There’s a squeak 
or a rattle in your car that you’re 
certain is the precursor to a major 
motor breakdown, so you drive di¬ 
rectly to the repair shop. Only, when 
the mechanic listens to the engine, it 
sounds perfect. The noise, of course, 
immediately returns when you get 
back on the road. 

Likeon-again, off-againcarnoises, 
the worst kind of computer problem 
is the intermittent one that happens 
only when there are no witnesses 
around. Sometimes you can force a 
problem to repeat at will, but mostly, 
it seems to happen at no set time and 
for no apparent reason. Your system 
freezes. It temporarily loses its start¬ 
up configuration memory. The com¬ 
puter won’t boot up, period. Press a 
particular key and you get a screen 
full of error messages. But the next 
time you turn on your system or try 
the same function, everything works 
perfectly. What’s happening? 

In this month’s column, we’ll dis¬ 
cuss some common intermittent com¬ 
puter problems, where they come 
from and how to eliminate them. 

Sometimes My 
Computer Won’t Boot Up 

The first time your computer won’t 
boot up, put a floppy disk that has 
been formatted with the /S (system) 
switch in drive A. If the computer 
boots off the floppy, it usually means 
the beginning of a bad sector on your 
hard disk drive, right where the FAT 


(File Allocation Table) file that stores 
information on everything on the drive 
is located. The most frequently used 
physical area on your hard drive is the 
location where the FAT file is stored, 
so it’s almost always the first place to 
suffer wear or damage, and may con¬ 
tinue to work or fail intermittently, 
until it stops working permanently. 

There are two ways to fix a dam¬ 
aged FAT file. The first is to use a 
utility (such as the Mirror function 
found in PCTools ) that will create a 
duplicate FAT file somewhere else 
on your hard disk, where (presum¬ 
ably) it won’t be subject to excess 
wear. Then, if and when your pri¬ 
mary FAT file is corrupted, running 
this particular program will find the 
FAT copy and overwrite the bad file. 

However, you may experience the 
same problem again and again, un¬ 
less you run a low level format utility 
that will test, pinpoint, and perma¬ 
nently lock out bad sectors or tracks 
on your hard drive so you can’t write 
data to them that will be corrupted or 
lost. There are a number of easy-to- 
use programs, such as SpeedStor or 
The Norton Utilities, that allow users 
to perform low level formats without 
losing any data from the hard drive. 
It’s a good idea to do a little preven¬ 
tative maintenance by running a low 
level formatter at least twice a year. 

It Won’t Boot From 
The Floppy, Either 

Open up your computer case and 


check all the cables going from your 
controller card. Also, look to see if 
your board is plugged in properly in 
the slot? Turn your computer on, and 
look for the red light on the controller 
board (most, but not all boards have 
them), to see if it lights up. If it 
doesn’t, you may have a bad board 
that needs to be replaced. 

My Problem Begins 
Before The Disk Drive 
Light Goes On 

Every computer runs through a startup 
self-diagnostic routine called POST 
(Power On Self Test). If it fails the 
routine, your machine won’t boot. 
Computers fail their POST routines 
for a number of reasons, from bad 
memory chips to cracked 
motherboards (both of which may 
produce intermittent problems). Usu¬ 
ally, the POST will display an error 
message or number code, to point 
you to the faulty component. Unfor¬ 
tunately, POST failures are serious 
and require further diagnostics or a 
service call from a technician. 

When I Turn My 
Computer On, It Sometimes 
Goes Directly To Some¬ 
thing Called The CMOS 
Configuration Table 
Every 286, 386, and i486 PC system 
has built into the motherboard a small 
battery-powered 2K CMOS (Comple¬ 
mentary Metal Oxide Semiconduc- 
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MEMORY UPGRADES 


LOW LOWER 


LOWEST 


PRICES! 


EGMA- THE MEMORY DISCOUNT WAREHOUSE 


(PS/2) 

Model 30-286 

2MB KIT 30F5360. $98.00 

Model 70-E61/121 

1MB 6450603 . 65.00 

Model 70-061/E61/121, 50Z, 55SX, 

65SX, P70, 55LS, 65LS 

2MB 6450604 . 98.00 

90X8625.125.00 

Model 70-A21/A61/B21/B61.LS/ 40SX 

2MB 6450608 .135.00 

Model 55SX, 55LX, 65SX, 65LS 

4MB 34F2933.207.00 

Model 80-041 

1MB 6450375 .89.00 

Model 80-111, 311,121,321 

2MB 6450379 .135.00 

Model 80-A21/A31/A61 

4MB 6451060 . 265.00 

(LAPTOP MEMORY) 

Model L40SX & N33SX Laptop 

2MB 79F0999 .245.00 

4MB 79F1000 .435.00 

8MB 79F1001 .879.00 

(LASER PRINTER) 

Model 401914019E 

IMB 1039136 .94.000 

2MB 1039137 .169.00 

3.5MB 1038675 225.00. 


Model LaserJet lllsi 

1MB C2063A.$78.00 

4MB C2065A.233.00 

Model Vectra 486PC 

1MB D2150A.92.00 

4MB D2151A.245.00 

Model Vectra 386/25PC, 486/25T, 33T 

2MB D2381A.148.00 

Model Vectra 386/25PC, 486PC 

8MB D2152A.629.00 

Model Vectra QS/16S, 20PC, RS/25PC & 20C 
1MB D1640A/D 1540A ...112.00 

Model Vectra QS/16S, 20PC, RSZ25PC & 20C 
4MB D1642A/D 1542A ..274.00 

Model LaserJet IIP/III & HID/ P7550 

1MB H33474B.91.00 

2MB H33475B.169.00 

4MB H33477B.215.00 

Model LaserJet II & IID 

1MB H33443B.91.00 

2MB H33444B.169.00 

4MB H33445B.220.00 

Model Series 9000/ 345/ 375/ 400t/425t 

4MB Brd. Set H98229C.411.00 

8MB Brd. Set H98229B.878.00 

16MB Brd.Set H982290.1627.00 


Model Premium 386/25, 386SX/16 

1MB 500718-001.65.00 

Model Premium 386/33 

1MB 500718-002.65.00 

Model Premium 386/33, 25, Premium II 
386SX/20, 16 

Cupid-32(500818-001,500722-004) 

1MB 500780-002.59.00 

500780-003.59.00 

Model Bravo 486/25 
2MB KIT 500718-004 
Model Premium II 386SX/25, 33 
Cupid-32 (500818-001) 

4MB 500780-004.299.00 

8MB 500780-001 .595.00 

Model 386C & 386/16 

1MB 500510-007.59.00 

4MB 500510-007.215.00 

512KB 500510-010.79.00 

Model 386SX 

2MB 500510-002.109.00 

Mosel AST Executive Notebook 

"T 500814-001 .79.00 

i 500814-003.295.00 


Model Powermate SX 
2MB Expansion Brd. APC-H855... 509.00 

4MB Expansion Bid. APC-H853... 779.00 

8MB Expansion Brd. N/A.1,196.00 

Model Powermate SX Plus 

1-2MBExpBid. APC-H850E.209.00 

1MB Kit N/A.190.00 

2MB Expansion Brd .N/A.352.00 


4MB 


N/A.... 


2MB CPU OP-4108101.215.00 

2MB CPU/OK exp. bid. OP41OB100.274.00 

2-8MB Exp Brd. OP410-8201.246.00 

2-8MB Exp Bid Kit OP41O8102.246.00 

Model Powermate 286 Plus / Expansion Boards 
2MB -- 



wnrirmi n 

(PORTABLE) 

Model T3100E 

2MB KIT PC9-PA8341U.$147.00 

512KB PC9-PA8304U.127.00 

Model T3200SX 

2MB KIT PC12-PA8307U.. 

4MB KIT PC12-PA8309U.269.00 

Model T3200SXC 

2MB KIT PCI9-PA8318U.139.00 

4MB KIT PCI9-PA8319U.275.00 

Model T3200 

3MB PC 6-PA7137U ... 

Model T5200.T5200C 

2MB PC-PA8304U.125.00 

Model T5200, T8500 

8MB KIT PC-PA8313U.689.00 

Model T5100 

2MB PC7-PA8301U.125.00 

Modem 600 

2MB PC6-PA8302U... 

Model T2000SX 

1MB PC18-PA8316U.145.00 

2MB PC18-PA8317U.185.00 

Model T1000LE, T2000SX 

4MB PC-PA8314U.499.00 

Model T2000SXE, T2200SX 

2MB PC-PA2000U.246.00 

Model T1000SE, LE & XE 

1MB PC-PA8311U.145.00 

2MB PC-PA8312U.185.00 

Model T1200XE 

2MB PC-PA8306U.125.00 

Model T3100SX 

2MB PC15-0A8308U.125.00 

4MB PC15-PA8310U.265.00 


112534-001 .. 

Model 386-33/33L486-25/33L & 59K & SystemPro 

115144-001 .129.0C 

116561-001 .639.0C 

Model 286N & 386N 

118688-001 . 

118689-001 . 


4MB 

(LAPTOP) 

Model SLT/286 

1MB 110235-001 134.00 

4MB 110237-001 457.00 

Model SLT/386 

1MB 118303-001 134.00 

2MB 118304-001 189.00 

Model LTE/286 

117081-001 .106.00 

117081-002.169.00 

117081-003 . 443.00 

(DESK PRO MEMORY EXPANSION BOARD) 
Model .«»»"=»== 


Model 386/16 

10869-001 279.00 
10869-001 379.00 

...._ Jpgr. Kit 108071-001 .147.00 

4MB M. Exp Brd. 108070001 599.00 
, 8MB M. Exp Brd. 108070+108072-001 .899.00 


Model MAC plus SE/30, MAC 11/ Ilex/ llx 

1MB KIT M0218.$69.00 

Model MAC plus SE/30, MAC 11/ llcx/llx/LC 

2MB KIT M0219.95.00 

Model MAC llci/llsi 
1MB KIT M0291LL-A 

Model MAC llsi 
2MB KIT M0514LL-A 

8MB KIT M0513LL-A 

Model MAC llci/llsi 
4MB KIT M0292LL-A 

16MB KIT N/A. 

16MB KITw/softwareN/A... 


....3,250.00 


N/A.... 

Model MAC llcx/llx 

16MB KIT NA.795.00 

16MB KIT w/software N/A.835.00 

Model MAC LC 

4MB KIT N/A.239.00 

8MB KIT N/A.451.00 

Model MAC llfx 

4MB KIT M0376LL-A.215.00 

16MB KIT N/A.795.00 

16MB KIT w/software ... N/A.835.00 

Model Laser writer ll/NTX 

1MB KIT M6005.189.00 

4MB KIT M6006.265.00 

Model MAC Classic 

1MB M6361LL-A.65.00 

(MACINTOSH POWERBOOK UPGRADES) 
Model 100,140,170 

M1032II-A.254.00 

M1033LL-A.493.00 


1- 3MB Exp. APC-H250K 325.00 

2- 3MB Exp. APC-H250K+H251K.419.00 

3MB Exp. APC-H250K+2H251K. - 


. — 

Model 48633ET 

ZA-4200-M2 .288.00 

ZA-3600-ME/3800-MZ 65.00 

ZA-3800-MK.275.00 

Model Z-386/20/25/33 

2MB ZA-3600-MG .129.00 

Model SuperSport SX 
2MB Expansion Card (Alpha) 

ZA-180-86 .185.00 

2MB Expansion Card (Beta) 

. . .185.00 

Model Epson Printer EPL 6000 

2-4MB 1BS401 205.00 

Model Equity HE, 386/20, 25, 386SX, 
386SX+, 25+ 

1MB KIT A808101 .190.00 

Model LT286E 

1MB A808191 161.00 

Model LT386SX 

2MB A808361 303.00 

Model NB3S Notebook 

4MB A808511 457.00 

Model 386SX/20+ 

8MB A808631 752.00 


1M x 8 - 80 Simm 1M x 8 - 80 Sipp 

1Mx9-80Simm 1Mx9-80Sipp 
4M x 8 - 80 Simm 4M x 8 - 80 Sipp 
4M x 9 - 80 Sipp , 


4M x 9 - 80 Simm 


EGMA GUARANTEED: 


EGH1A 


H I 24 hr. Turn-Arour 
■ Immediate Repair 
■ Lifetime Guarante 
■ Additional Discoi 


HOURS: 7am-5:30pm P.S.T. M-F 9am-1pm P.S.T. Sat. 

1 - 800 - 367-3657 


I V carries Memory for all Computers & 
Laser Printers at the LOWEST PRICES ! 




























































































































































The Hardware Doctor 


tor) chip that stores all the configura¬ 
tion data about your computer sys¬ 
tem: what disk drives you have at¬ 
tached, the correct time and date, the 
type graphics board you’re using, 
whether your keyboard is being used 
for French or German characters, and 
so on. That configuration data was 
probably input by your vendor or 
manufacturer before you bought your 
system. The point is, your default 
configuration will stay the same until 
you decide to change it, or until the 
alkaline or lithium battery feeding 
power to the CMOS chip runs low. 

So, if the configuration table ap¬ 
pears occasionally when you boot up, 
it’s probably an indication that it’s 
time to replace the battery (typically, 
they have to be replaced every 1-3 
years, depending on the type). The 
battery is usually Velcro’d to your 
computer’s power supply, costs from 
$7 to $15, and takes only a minute or 
two to replace. Actually, you can live 
without a battery -it won’t damage 
your system—but it’s a bother having 
to reconfigure your computer every 
time you turn it on. 

My Computer Freezes For 
No Apparent Reason 

The most common cause of a com¬ 
puter freeze is dirty power. Every 
day, every hour, almost every minute, 
your local electric company is feed¬ 
ing your computer power that is laced 
with spikes, dips, glitches, peaks, and 
other electrical hiccups, none of which 
are particularly good for sensitive 
electronic components. It’s been es¬ 
timated that better than 95% of all 
computer problems can be traced to 
dirty power. Of course, you have a 
surge suppressor or a power bar that 
your dealer told you would eliminate 
most power anomalies, but the fact is 
it won’t. If your surge suppressor cost 
under $150, you can be certain that 
it’s missing a lot of anomalies. 


The solution is to invest in a heavy- 
duty, industrial-strength surge sup¬ 
pressor, line stabilizer, or even a UPS 
(Uninterruptable Power Supply), or 
better yet, all three. (Some compa¬ 
nies sell a three-in-one unit.) Cer¬ 
tainly, it’s expensive~$200 to $800 
to properly protect the average com¬ 
puter system-but in the long run, 
you’ll save that and more money on 
less down time, infrequent lost data 
and fewer repair bills. 

I Have A Good Surge 
Suppressor, Line Filter, 

And UPS, Yet My 
Computer Still Freezes 

The other major cause of unexplained, 
irregular computer glitches is heat. 
What works well at room tempera¬ 
ture can become unstable and unreli¬ 
able as the temperature rises. Ask 
yourself: Do your problems usually 
occur a few minutes after you pow¬ 
ered up for the first time that day, or 
in the afternoon when the sun’s heat 
hits the back of your computer, or 
when the air conditioner is off? If the 
answer is yes (and maybe even if it’s 
no), you may have a chip, or a board, 
or some other electronic component 
that’s particularly sensitive to heat. 

Here are some practical solutions 
to intermittent failures caused by 
excess heat: 

1. Turn up the air conditioning or 
direct the fan toward your computer. 

2. Open the case and look at your 
peripheral boards. Are they all 
jammed together? Do you have room 
to stagger them, so that every other 
slot is empty? If not, then try to at 
least separate those boards that con¬ 
tain a lot of memory chips, since they 
generate the most heat. 

3. Install a beefier power supply. The 
more power your computer needs, 
the more heat it generates. A 220, 
250, or even 300 watt power supply 
will provide more power without gen¬ 


erating the extra heat. 

4. Buy a larger case. A desktop or 
slimline case is handsome and takes 
up relatively little space, but it will 
get very hot if you load it up with lots 
of memory chips and peripherals. A 
large tower case will run many de¬ 
grees cooler. 

5. Invest $59.95 or $79.95 for the 
Fancard I or II from Tech Microtech 
(800-326-3040). The Fancard is, de¬ 
pending on the model, one or two 
muffin fans mounted on a full-sized 
expansion board that plugs into any 
8-bit slot and provides extra cooling 
power directly to your peripheral 
boards. The military used it with 
great success during Operation Desert 
Shield, where the temperatures often 
rose to three digits. 

• 

Leave It On Or 
Turn It Off? 

Q: I’ve heard conflicting reports 
about whether it is better to leave a 
computer on or to turn it off when not 
needed. What happens if I leave my 
computer on ? Is there some period of 
time when I’m gone when I should 
shut it off? 

Alex Geller, 
White Plains, NY 


A: Your question is a good one. Un¬ 
fortunately, opinions vary. Ask a dif¬ 
ferent engineer and you would get a 
different answer. Overall, we favor 
leaving the computer on during the 
(continued on page 18) 


Is your computer giving you headaches? Our 
panel of diagnosticians is standing by. Send 
your questions to: 

Hardware Doctor 
PC UPGRADE 
150 Fifth Ave, Suite 714 
New York, NY 10011 

Questions will be answered as space permits. 
Sorry, no personal responses can be made. 
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When Your PC’s Performance is Below Par 
Who Are You Going to Call? 

The QAPIus Family of Diagnostic Products from DiagSoft," the 
Worldwide Leader in PC Tuning and Troubleshooting Software. 


QAPlus diagnostic software helps you easily 

t determine if your PC's problems 

are caused by hardware failure, mB 
* incorrect configuration or other 
^ factors. Now you can quickly 
component Testing resolve PC problems, reducing c ™/pSg’” 
unnecessary down time, repair expense and 


frustration. The QAPlus family of diag- ^ 
nostic products each provide diagnostic 
testing for major components of your 
PC, detailed system configuration info 
and performance benchmark testing. 

The QAPlus family of products has become the PC 
diagnostics and performance standard. 



QAPlus is the most popular PC diagnostic software in the world, 
with over 2 million users. QAPlus is ideal for even novice PC users 
to isolate and solve common computer problems, easily review their 
PC's hardware configuration, & determine how its performance rates 
against common benchmarks. The new QAPlus 4.6 now includes 
essential LAN features that make network PC support a snap, 
including logging & reporting of test results and hardware 
configuration in multi-user dBase format files on a shared network 
drive. 


J3uPC 


for tuning and 
It provides 
Multimedia PC plus it includes 


QAPlus/WIN is our newest product 
troubleshooting Microsoft Windows, 
many of the same tests as QAPlus, 

Windows-specific Information, performance benchmarking, and tests 
for FAX/modems, multimedia devices, and Novell LANs. 
QAPlus/WIN can save test results to multi-user dBase 
I format files and provides for remote operation by service 
WlMXAVsl techuicians, network administrators and various support 
compatible professionals. 




QAPlus/FE is the ultimate in PC diagnostics and performance 
benchmarking for power-users, field engineers, and PC support/ 
service technicians. It includes diagnostic tests that address the 
hardware directly with extensive test script customization and 
control. It also includes Power Meter™, for hardware performance 
analysis. QAPlus/FE is self-booting and includes loopback testing 
plugs- QAPlus/FE also provides extensive SCSI device testing and 
helpful SCSI utilities for SCSI drives and tapes. A detailed 
description of each test is also provided. 


DiagSoft, Inc. Corporate: 408-438-8247 CONTACT YOUR LOCAL COMPUTER SOFWARE 

5615 Scotts Valley Drive FAX: 408-438-7113 DEALER, OR TO ORDER NOW, CALL: 

Scotts Valley, California 95066 800-DIAGSOFT 

Suggested Retail Prices: QAPlus $159.95; QAPlus/WIN $ 159.95; QAPlus/FE $349.95. QAPlus, QAPlus/WIN, Power Meter and QAPlus/FE are trademarks of DiagSoft, Inc. 

Windows is a trademark of Microsoft Corporation. dBase is a trademark of Borland, International The Multimedia PC logo is a trademark of the Multimedia PC Marketing Council, Inc. 



























Utility Of The Month 


Each month PC Upgrade takes a look at a unique software package to 
assist end users in configuring upgraded systems. 

Symantec Corporation 
The Norton Utilities v. 6.01 


It all began as a no-frills collection of 
useful little programs that enabled 
users to restore erased files, sort disk 
directories, defragment disks, peek 
at a disk’s contents byte by byte, and 
carry out various other basic proce¬ 
dures. Strange as it may sound, The 
Norton Utilities haven’t changed 
much during the past five years—yet 
at the same time release 6.01 is quite 
different from the original package. 
Symantec has taken great care to 
improve the programs without break¬ 
ing with the past. 

Many of the programs that com¬ 
pose the collection have been beefed 
up with a new menu-based interface 
that supports a mouse and provides 
context-sensitive Help. Users of older 
versions, however, fear not: these 
improvements can be disabled, giv¬ 
ing the programs the familiar look 
and feel of the old Norton. 

Installing Norton is a straightfor¬ 
ward process, and the program re¬ 
ports and asks permission for every 
change it attempts to make to your 
hard disk. However: we highly rec¬ 
ommend that you read the manuals 
before attempting to install this pack¬ 
age. The Norton Utilities is one of the 
most useful collections of tools avail¬ 
able, but in the hands of an inexperi¬ 
enced user it’s one of the easiest ways 
to really mess up data. All you need 
to know is in the excellent documen¬ 
tation—a card even warns you not to 
install the package if you bought it in 



order to restore your hard disk or 
recover deleted files. 

The Norton Utilities now includes 
programs besides the usual data re¬ 
covery and disk editing functions: 
performance enhancers, data secu¬ 
rity programs, and a command inter¬ 
preter that replaces the MS-DOS 
COMMAND.COM are all provided. 
What makes The Norton Utilities our 
favorite utility package is the fact 
that it doesn’t consist of a single huge 
do-it-all program but rather relies on 
small (usually), specialized programs 
that perform no more than a few tasks 
each. You can use these little pro¬ 
grams (which contain menus and and 
directions) as individual entities or 
work through another program that 
steers you through the utilities them¬ 
selves, offering useful advice. 

For data recovery, which is prob¬ 


ably still Norton’s strongest point, 
eight programs let you diagnose, pre¬ 
vent, and fix almost any disk or data 
problem. Typically, several levels of 
recovery are offered: Depending on 
how much you’re willing to help 
Norton along by supplying file names 
and other information (in some cases, 
the program won’t be able to work 
without your help), you can recall 
erased files, repair corrupted data, or 
even restore whole disks that were 
formatted by accident. A program 
called Disk Tools (among other 
things) saves your computer’s CMOS 
setup and your hard disk’s partition 
tables to a floppy, letting you restore 
this information whenever you need 
it (a feature we consultants find ex¬ 
tremely useful). 

Data security, which is becoming 
more and more of a concern in corpo¬ 
rate America as well as among indi¬ 
viduals, is taken care of by programs 
called Diskreet and Wipeinfo, which 
encrypt your data or literally wipe it 
from your disk beyond the reach of 
all Unerase programs. Another secu¬ 
rity program, Disk Monitor, lets you 
know every time access to the disk or 
to a selected group of files is at¬ 
tempted (useful for vims protection). 

Two of the three system-enhance¬ 
ment programs provided may not 
help much, depending on whether 
your setup is already optimal or not. 
Calibrate, a program that changes the 
way files are interleaved on your hard 
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286 to 386 
Upgrade! 


Affordable! Slotless! The Evergreen 386 SuperChip" 
CPU Upgrade will convert your 286 IBM, Compaq or 
AT compatible to a powerful 386. 

• Tested and compatible with over 200 models of major brand name 
286 computers 

• Run Windows 3.x in the 386 enhanced mode 

• Compatible with OS/2 Version 2.0 and CCI Concurrent 386-DOS 

• Utilize MS DOS 5.0’s Loadhigh and Devicehigh features 

• Speed up your processor: Increase on an AST Premium 286 
using Norton SI (Version 4.5) goes from 11.2 to 15.6! 

Call to order or for more information: 

1 - 800 - 733-0934 


Everureen 

Technologies 


Evergreen 386 SuperChip" is a trademark of Evergreen Technologies, Inc. Other brands and 
product names are trademarks or registered trademarks of their respective holders. 


915 N.W. Eighth Street 
Corvallis, Oregon 97330-62' 
(503) 757-0934 
FAX (503) 757-7350 
U.S.A. 



386 POWER! 









Utility Of The Month 


disk and refreshes the disk’s low- 
level formatting, won’t work with all 
kinds of disks. {Norton itself deter¬ 
mines by examining the disk whether 
Calibrate can work; IDE drives, for 
example, are out of the question, 
since they can’t be low-level format¬ 
ted.) Those drives it can be used on 
will benefit greatly, at least from the 
low-level formatting. (It’s a good 
idea to run this routine regularly.) 

Speed Disk, whose offered ben¬ 
efits are invisible until you have a 
major disk problem, makes sure that 
all your files occupy contiguous 
spaces on the disk (a process called 


defragmentation), making data re¬ 
covery much easier in times of crisis. 
This program might take as much as 
a few hours when run for the first time 
(depending on the level of entropy 
and size of your disk), but, if it’s used 
daily, each session will take but a few 
minutes and will be worth the trouble 
someday. 

Finally, Norton Cache, intended to 
improve disk performance, stores fre¬ 
quently used data in RAM, saving the 
computer the time it would normally 
use to read that same information 
from the disk repeatedly. 

As always, Norton includes such 


classics as System Information (more 
than you ever dared to ask about your 
own computer), Directory Sort (keep 
them files organized), Norton Change 
Directory (climb that directory tree 
up and down), Norton Control Center 
(change your screen colors, the cur¬ 
sor, the keyboard speed, and lots of 
other basic stuff), File Find (have you 
ever spent hours looking for a file?). 
Safe Format (fast and comprehen¬ 
sive diskette formatting), and many 
more. If you use computers on a 
regular basis, you’ll have to look 
hard for an excuse not to buy The 
Norton Utilities. 


The Norton Utilities v. 6.01: System requirements: 8086-based PC with 512K RAM; CGA, monochrome, or better 
monitor; MS-DOS 2.0 or higher; hard disk recommended. Company: Symantec Corporation, 10201 Torre Ave., 
Cupertino, CA 95014-2132, (800) 441-7234, (408) 252-3570. 


The Hardware Doctor (continued from page 14) 


day but not overnight. Here are our 
reasons: 

Foremost, your computer is a mix¬ 
ture of moving parts (hard disk plat¬ 
ters, disk drive spindles, cooling fan, 
the power switch, etc.) and non-mov¬ 
ing parts (video adapters, hard disk 
controllers, etc.). 

Of course, keeping a moving part 
moving when it’s not needed gener¬ 
ates heat, friction and general wear- 
and-tear. But moving parts suffer even 
more wear-and-tear when first started. 

Non-moving parts can be damaged 
from the sudden power surge when 
your PC is turned on. A phenomenon 
known as the “electron wind” can 
cause metal ions on your circuit boards 
to move and eventually cause a short 
circuit between two connections on 
the board. The electron wind is gen¬ 
erated by the burst of voltage when 
you turn your computer on. As com¬ 
puter components get smaller, with 
ever-smaller gaps between circuit 
lines, there is a greater chance of the 


electron wind causing a problem. 

Another danger comes from the 
changes in temperature your PC en¬ 
dures when starting and stopping. By 
turning your computer on, it moves 
from room temperature to its operat¬ 
ing temperature. When turned off, 
the built-up residual heat can put 
some extra stress on the electronic 
components. 

Generally, we recommend you turn 
off your computer if you will be gone 
for more than a half-day. This not 
only saves precious energy but also 
money. Some people even recom¬ 
mend that you turn the computer on 
once a day and off once a day—and 
no more. The same applies to your 
laser printer. For your monitor, its 
best to turn it down when gone more 
than an hour to prevent the screen’s 
image from burning into the monitor’s 
internal phosphor surface. For less 
than $30, you can buy a screen 
blanker. Software screen blankers 
display attractive dancing images on 


your screen to prevent such damage. 
Windows 3.1 includes some built-in 
screen blankers. 

In the long run, whether you leave 
your computer on or off when absent, 
your computer probably will be ob¬ 
solete before it bums out. ® 


In the market for 
computer 
accessories? 


Shop the 

PC UPGRADE 

Marketplace 

See page 112 
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UNIVERSAL INTRODUCES AN EASIER 
WAY TO UPGRADE YOUR PC 



MEMORY 

EXPANSION BOARDS 


RAMQUEST16/32 OK $229 2MB $3 19 

2-8MB for PS/2 50/55/60/70/80 
with serial & parallel port 

RAMQUEST 8/16 OK $ 149 2MB $239 

Up to 32MB LIM 4.0 PC/XT/AT 
uses 256K, I MB OR 4MB SIMMS 


BOCARAM AT PLUS OK $ 119 2MB $ 199 

2-8MB LIM 4.0 for AT'S DRAM or SIMM 

BOCARAM AT/IO PLUS 0K$IS9 2MB $249 

Up to 4MB w/ser & par port 

BOCARAM XT 8> PS/2 30 I MB $159 

Up to 2MB PC/XT or PS/2 


AUDIO/VIDEO 

GRAPHICS CARDS 


8514 ULTRA I MB PS/2 & ISA Bus 
GRAPHICS ULTRA I MB & Mouse 
GRAPHICS VANTAGE W/l MB & Mi 
VGA WONDER XL I MB & Mouse 
VGA STEREO FX I MB & Mouse 


SUPER X VGA 
SUPER VGA 
BASIC VGA 


LASER PRINTER 

MEMORY UPGRADES 


LASERJET IIP, III, HID, HIP 

I MB $69 2MB $115 4MB $199 

LASERJET II & IID 

I MB $79 2MB $139 4MB $219 


4420 & 44501 

I MB $99 2MB $139 4MB $219 
4450 I MB $169 4455 2MB $269 

wmmMsmsmmm 


6 PAK PLUS W/384K $169 

6PAK286 OK $109 2MB $199 

RAMPAGE PLUS 286 OK $169 2MB $259 SOUND BLASTER 

MEMORY MODULES 


FAHRENHEIT 1280 I MB $369 

PRODESIGNER IIS 5I2K $189 I MB $239 

PRODESIGNER IIMC FOR PS/2 I MB $399 

SOUND 

ADAPTER BOARDS 


DISK DRIVES 


mmmmssam 

1,44MB Floppy Disk Drive 
1.2MB Floppy Disk Drive 


$129 720K Floppy Disk Dm 


IXI-70NS $4.95 80NS $4.75 
256X4-70NS $4.95 80NS $4.75 
256XI-70NS $2.00 80NS $ 1.75 
64X4-80NS $3.00 IOONS $2.75 
64X1-I00NS $1.50 I20NS $1.25 


IOONS $4.50 
IOONS $4.50 
IOONS $1.65 


IBM PS/2 


wmmmmsBsmm 

6450604 2MB Model 50Z, 55SX, 70 $99 

34F2933 4MB PS/2 SIMM $209 

IB for 30-286 $99 


6450609 2-8MB Model 50, 50Z, 55SX, 60 $295 
6450605 2-8MB Model 70 & 80 $305 

34F3077 2-I4MB Model 70/80 2MB $315 

34F30 1 I 4-16MB Model 70/80 4MB $385 


ZERO SLOT INTERNAL KIT 

52MB 17MS Model 50 & 50Z $395 

80MB 19MS Model 50 & 50Z $495 

105MB 19MS Model 50 & 50Z $585 

240MB 17MS Model 50 & 50Z $995 

COMPAQ 


DESKPRO 386/20/25/20E/25E & 386S 
4MB Module $239 

4MB Expansion Board $295 

DESKPR0386/33 486/25 SYSTEMPRO 
2MB Module $149 

8MB Module $659 

6 Socket Expansion Board w/2MB $395 

1/3 HEIGHT FLOPPY DISK DRIVES 
1.44MB $129 1.2MB $139 



15451 Red Hill Ave. Suite E 
Tustin CA 92680 

(714) 258-2018 Fax (714) 258-2818 


We may carry the widest selection of the most 
dependable products in the industry but it's our 
customer service that sets us apart And when 
you want to upgrade your computer, that's 
important. At Universal, we're knowledgable 
about all of our products. So we'll be able to help 
you figure out what you need and how to install 
it. We'll help you in other way's too. Our prices 
are very competitive. Every product is checked 
for quality before it's shipped and all of our 
products are covered by a five year warranty. 
Low cost same day shipping is available via: 
Federal Express, UPS, or Parcel Post 


800 - 899-8518 


UNIVERSAL 

MEMORY PRODUCTS 


WEITEK/387 SOCKET, 8 16-BIT SLOTS, AUTO RECHARGE 
BATTERY, FULLY SOFTWARE COMPATIBLE, 

ONE YEAR LABOR AND PARTS WARRANTY 


I/O BOARDS 


MATH CO'S 


80387-16,20, 25, 33 
80387SX 
80287-10 $79 


$239 
16 $139 20 $ 169 
80287XL/XLT $105 


3C87-I6, 20, 25, 33 
3C87SX 
2C87-I0 $69 


$179 

6 $1 15 20 $139 
2C87-I2 $95 


j Call for prices on products not listed. 


VISA 


Same day shipping by UPS, Federal Express 
No surcharge added for credit cards, 20% 
restock on non-defective returns. 

Prices subject to change. 





















































Q: I’ve been using computers long enough 
to have several dozen disks full of data 
created with CP/M programs. It would 
be useful to be able to use this data on my 
MS-DOS machine, but I haven’t been 
able to find an economical means of 
converting it to the appropriate format. 
The data isn 't valuable enough to make 
sending the disks to a conversion service 
worthwhile. Is there an alternative? 

Robert Arneaux 
St. Charles, Mo 

A: You bet! If you’re a member of 
CompuServe just join the CPM forum 
and download 22D137.EXE from Li¬ 
brary 10. It’s an MS-DOS program that 
reads from, writes to, and formats most 
CP/M diskettes. It’s shareware, so if you 
use it and like it, you should send the 
author the $25 registration fee. Alterna¬ 
tively, 22N132.EXE (in the same Li¬ 
brary) can make your MS-DOS machine 
emulate CP/M. Either way, you should 
get the desired results. 


Q: My 286 laptop has a 20Mb hard drive 
that’s full-to-bursting. Is there any way 
to replace it with a larger one, or should 
I just bite the bullet and buy a new 
machine? 

Anne McDonald 
San Diego, CA 


A: The answers to your questions are no 
and no. Actually, in the absolute, you 
might be able to have the hard disk in 
your machine replaced. It will depend on 
the machine, but in any event, the cost 
will be far greater than you’re likely to be 
willing to spend. But if the machine is 
otherwise satisfactory, rather than re¬ 
place it, why not just fool the hard disk 
into thinking that it’s got more than 
20Mb. There are two ways to do this, 
both involving data compression. If you 
need to carry lots of data files, but only 



The 

' BGAIRD^U O 

Software Doctor 


by David Drucker 


refer to one or two at a time, consider a 
simple compression utility that stores 
several files in a single “ZIP” or “ARC” 
file. They’re available as shareware on 
virtually any bulletin board in the world, 
and depending on the nature of the files 
being compressed, can squeeze your data 
to anywhere from half to a quarter its 
original size. A bunch of Lotus 1-2-3 
files that took up 290K on my hard drive 
now reside in a 92K ZIP file. It’s worth 
noting that XTree Gold, that splendid 
file manager, incorporates PKZIP, along 
with an easy means of adding and ex¬ 
tracting individual files as needed. 

If you’d rather just have your 20Mb 
drive automatically, consider spending a 
few dollars on Stacker. It’s an on-the-fly 
compression/expansion utility that—de¬ 
pending on the nature of your files— 
more-or-less doubles the apparent size 
of your hard drive. Once the program has 
been set up, it runs in the background, 
and is totally transparent. I’ve used the 
current version (Stacker 2.0, Stac Elec¬ 
tronics, 5993 Avenida Encinas, Carlsbad, 
CA 92008, (800) 522-7822, $149) for 
several months. It’s been foolproof. 


Q: It seems that every program I install 
wants to add its own subdirectory to my 
path. I remember reading somewhere 
that there’s a limit to how long the path 
can be. Is this something I should be 
watching out for? 

George H. Becker 
Newport News, VA 

A: Your question is a good one, since it 
gives me a forum in which to complain. 
The Path line has a 127 character limit, 
which should be plenty. In most instances, 
there’s no need whatsoever for a 
program’s subdirectory to be placed in 
the path. The primary purpose of doing 
so is to allow the user to run the program 
without first using a DOS command 
(CD \[dir] to change to that directory. 
I’m against any program modifying ei¬ 


ther AUTOEXEC.BAT or CON¬ 
FIG.SYS unless there’s a good reason 
for it. Even then I’d rather see the install 
program offer the option of allowing the 
user to make the modifications himself 
or herself. (Symantec is particularly good 
about this, by the way.) 

That being said, there’s a way out, in 
the form of the DOS SUBST command. 
Here’s how it works. If your 
AUTOEXEC.BAT file has a path that 
looks like this: 

PATH C:\DOS5;C:\WP51;C:\LOTUS; 
C:\UTILITY 

Substitute a drive letter for each 
subdirectory, adding a line for each into 
the AUTOEXEC.BAT file, and follow¬ 
ing them all with the path: 

SUBST F: C:\DOS 
SUBST G: C:\WP51 
SUBST H: C:\LOTUS 
SUBST I: C:\UTILITY 
PATH F:\;G:\;H:\;I:\ 

Finally, you need to add a 
LASTDRIVE statement to your 
CONFIG.SYS file, since by default MS- 
DOS only knows about five drives, A 
through E. In this instance, the line would 

LASTDRIVE=I 

In our example, the path wasn’t close 
to reaching the 127 character limit. But if 
you’re getting up there, this solution will 
work very well. ® 


Get the prescription you need from the doctor 
who's always in. Write to: 

Software Doctor 
PC UPGRADE 
150 Fifth Ave, Suite 714 
New York, NY 10011 

Questions will be answered as space permits. 
No personal responses will be made, and the 
Doctor doesn't make house calls. 
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Memory is a terrible thing to waste. 

Only Memory Commander retrieves wasted high RAM. 

Wasting your time is even worse! 

The only effortless 5 minute installation & optimization. 


"What a feeling. I’d installed V 
Communications Memory Commander 
... and was seeing something I had never 
seen before: 792,636 bytes free. Wow!" 

BYTE 


Wasted high RAM 


“Wow!" “Memory Commander is an 
innovative product that will be your 
best choice if you must have a really 
large memory pool for DOS." 

PC MAGAZINE 


"What’s really nice about Memory 
Commander is that it doesn’t require you 
to add any statements to CONFIG.SYS 
or AUTOEXEC.BAT." "The install 
program is devilishly simple." 

COMPUTER SHOPPER 


"...Memory Commander can provide 
more than 900K of conventional, 
real-mode memory." "...and unlike 
other memory managers, this one 
doesn’t make you change 
AUTOEXEC.BAT or CONFIG.SYS to 
load TSRs and drivers high." 

PC World 


" When my computer now comes on line, 
the total bytes of memory line is no 
longer that aggravatingly tiny 527,000; 
now it comes on with the proud 
message: 827,392 total bytes." “What a 
product! How did I ever live without it?" 

U.S. TECH 


"Memory Commander from V 
Communications takes the ultimate 
step." "Using Memory Commander from 
V Communications, there’s no fuss, no 
muss, and a lot of DOS." 

PC Sources 


"Memory Commander consistently had 
the most free DOS application space, 
providing, in some tests, over 150K 
more free space than the competition." 

INFOWORLD 


High loading 
drivers & TSRs 
like puzzle 
pieces that 


Even if you use QEMM,“ 386MAX," 
DOS 5 or any other memory 

manager, your PC has wasted high RAM. Memory Commander® is the only 
386/486 memory manager that recovers unused high RAM and adds it to low DOS. 
Memory Commander automatically loads your TSRs and Drivers and optimizes 
high RAM. Then, it adds the unused high RAM to conventional, low DOS; taking 
your system beyond the standard 640K. Low DOS can be increased to as much as 
800K for running VGA graphics and 920K for running VGA text programs. 

Memory Commander does all this wizardry automatically so you don’t have to 
understand memory management. For those who like to get into the details, 
Memory Commander provides the simplest yet most extensive menu-based 
configuration of any memory manager. 

Best case VGA examples 


"Wow!" 

PC Magazine 
BYTE 


A utomatically provides: 


memory hungry programs 


Lightning fast, DOS video 
accelerator 

Easy installation & optimization 
for non-technical users 


Memory 

Commander 

l/ To get more low DOS than with your 
current memory manager send/FAX 
its manual’s title page. We’ll send 
you Memory Commander for $49.95. 

l/ If you don’t have a memory manager 
and want to start with the best, order 
Memory Commander for $99.95. 



V Communications, Inc. 

4320 Stevens Creek Blvd, Suite 275-UP 
V San Jose, CA, 95129; FAX 408-296-4441 

800-648-8266 or 408-296-4224 


We’re convinced Memory Commander is the best. 
If you don’t agree, return it within 60 days of 
purchase for a no-questions-asked full refund. 
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The 

Frugal Techie 




Reusing Computer Supplies: Do Your 
Pocket Book—And The Environment—a Favor! 


My jaw dropped to the floor when I 
calculated my computer costs for the 
1991 tax season. Adding up all the 
consumables that go with owning 
and using a personal computer—data 
diskettes, ribbons, laser printer toner, 
and paper—I spent more than $2,700! 

Sure, some items are relatively 
expensive: about $100 for a new 
laser printer toner cartridge. And each 
year I do go through a lot of supplies. 
But as much as I tried to rationalize 
the expenses, I realized that com¬ 
puter supplies were a serious drain on 
my personal finances. 

Since I can’t raise taxes to over¬ 
come my spending deficit, my only 
choice was to cut the fat. I just knew 
there had to be a way to stretch my 
computer supply budget. As it turned 
out, I found several relatively simple 
ways to save money—about $500 per 
year. 

And there’s a bonus. Because all 
the methods described here involve 
reusing, there’s less waste for the 
nation’s landfills. 

RECYCLE THOSE 
DISKETTES 

For many computer users, diskettes 
are like rabbits. You may start out 
with just a few, but before long, you 
have diskettes bulging from every 


cabinet in the office. 

Surprisingly, not many of these 
mass-breeding diskettes are pur¬ 
chased by you. Instead, they come 
from software publishers, friends, 
associates, and who knows where 
else. For example, every time you 
upgrade your software, the publisher 
sends a new set of disks. If the soft¬ 
ware is complex (like Windows or 
WordPerfect), one upgrade can add 
five or ten disks to the pile. Do this 
often enough, over a period of time, 
and you may end up with hundreds of 
surplus diskettes. 

It’s rather obvious to reuse dis¬ 
kettes. Just erase the old data and 
record the new data. But it’s not 
always that simple. 

First, there’s the issue of old la¬ 
bels. Unless the recycled diskettes 
are for your own use, you may not 
feel comfortable sticking your label 
over the old one. Just peel off the old 
label, you say? Try it. Most diskette 
labels are permanent. If they come 
off at all, they leave a sticky residue 
that’s much worse than what you had 
before. 

You can usually remove diskette 
labels with “sticker remover,” avail¬ 
able at most variety stores. I’ve tried 
different brands. So far, all are 
“friendly” to the plastic used in the 


j acket of the diskette. Still, you should 
tiy a dab to be sure that the solvent in 
the sticker remover doesn’t also re¬ 
move the outer covering of the dis¬ 
kette. 

Second, there’s the issue of read¬ 
only diskettes. With the 5.25-inch 
diskettes, a notch is cut into the dis¬ 
kette jacket to allow the disk drive in 
your computer to write new data, as 
well as read existing data. Cover up 
the notch, using write protect tabs 
provided with the package of dis¬ 
kettes, and the diskette is read-only. 
Read-only disks mean just that: Eras¬ 
ing the diskette, or recording over it, 
isn’t allowed. 

The system is slightly different 
with 3.5-inch diskettes. With these, 
a small hole is punched through the 
upper-right comer of the disk. Inside 
the hole is a plastic tab, which slides 
along a rectangular channel. To en¬ 
able the disk to both read and write 
data, a plastic tab is moved so that the 
hole is blocked. Move the tab back— 
the hole is uncovered—and the dis¬ 
kette is read-only. 

Where does all this lead us? Some 
software publishers distribute their 
programs on permanent write-pro¬ 
tected diskettes. If the diskette is the 
5.25-inch variety, there’s no notch in 
the jacket, so there’s no way you can 
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You want an accelerator that makes your Windows go vrrooom. 


You also want color that makes your eyes go boinng. 


And you want a deal that makes your mind go 


whoop-dee-doop-zang-zowieee. 


Cool. 



For more information call 
Western Digital at 714-932-4900. 


All other marks mentioned herein belong to other companies. 


Pparadise, 

Western Digital Corporation 








Frugal Techie 


get your computer to use the disk for 
new data. If the diskette is the 3.5- 
inch type, no slide is provided to 
cover up the hole. 

Still, there are ways to get around 
this limitation so you can reuse these 
write-protected diskettes. If you use 
5.25-inch disks, invest in a diskette 
notcher. It costs about $10. The tool 
cuts a notch in the diskette at the 
proper location. You can also use a 
pair of scissors or a sharp knife, but a 
diskette notcher is the more reliable 
(and safer) method. 

If you use 3.5-inch floppies, put 
the black or silver write protect tab 
normally used with 5.25-inch dis¬ 
kettes over the front of the hole. 
Make sure the tape is on securely, and 
doesn’t wrap around the side of the 
diskette. Otherwise, the tape may 
come off in the drive, and possibly 
cause mechanical damage. 

When reusing diskettes, it’s a good 
idea to completely reformat them. 
This process ensures that you don’t 
use a bad diskette. 

RE-INKING RIBBONS 

If you own daisywheel or dot matrix 
printers, you can shave a few dollars 
off your annual supply budget by re¬ 
inking ribbons. The process is rela¬ 
tively easy, although you do need a 
special re- inker jig to do the job. Re¬ 
inkers are commonly available 
through mail order. (Check recent 
issues for ads.) The re-inker from 
Computer Friends is one of the better 
made units, although it does cost a bit 
more than the others. Most re-inking 
jigs are made for a particular type of 
ribbon, so be sure to get the right 
model. 

To re-ink a ribbon, merely put the 
ribbon on the jig, and apply the ink 
from a bottle. If the jig is manually 
operated, you need to turn a crank to 
move the ribbon by the re-inking 
rollers. Turn slowly. The more ex¬ 
pensive jigs are motorized; just flip a 


switch and stand back. 

Depending on the dryness of the 
ribbon, and the design of the re-inker, 
you may need to repeat the process 
one or more times to ensure that the 
ink is evenly distributed. Don’t apply 
too much ink, however, or you’ll end 
up with an indelible mess. 

Printer ribbons do get old with 
use. You should avoid re- inking tired 
and frayed ribbons. A good rule of 
thumb: Limit your ribbons to three 
re-inkings. After the third time 
through the re-inker, throw the rib¬ 
bon away. You should also visually 
inspect the ribbon prior to re-inking. 
A frayed ribbon can seriously dam¬ 
age a dot matrix printer. If the ribbon 
looks tired and worn out, throw it 
away. 

REFILLING TONER 
CARTRIDGES 

Laser printers are the rage today. 
Unlike dot matrix and daisywheel 
printers, the lasers don’t use ribbons, 
but a cartridge or reservoir filled with 
extremely fine black powder. This 
powder is called toner, because it 
makes the image on the printed page. 

The most popular laser printer for 
personal computer use is the Hewlett- 
Packard LaserJet. It, like other print¬ 
ers based on mechanisms build by 
Canon in Japan, uses a cartridge that 
contains other consumable items as 
well, such as a photoreceptive drum 
and a magnetic “developer” bar. All 
three items need to be replaced after 
three or four thousand pages. Rather 
than replacing them as separate units, 
they are replaced as a whole by merely 
removing the old cartridge, and in¬ 
serting the new one. 

The cartridge must be replaced if 
the toner is exhausted, but the other 
components in the cartridge may still 
have some life left in them. There¬ 
fore, it makes sense to merely fill the 
cartridge with new toner, and put the 
old cartridge back into the printer. 


This is the idea behind recycling 
laser printer toner cartridges. Use the 
cartridge, and when the toner is gone, 
recharge it with more of the black 
powder. 

You can recycle toner cartridges 
yourself, although you may prefer to 
have a company specializing in the 
process do the job for you. There are 
dozens of mail order outfits who ac¬ 
cept used cartridges, and in return 
send you a refilled one. Some do a 
more complete job than others, so 
shop for the best service. On average, 
you save 40 to 60 percent by refilling 
your old toner cartridge, rather than 
replacing it with a new one. 

USE THE BACK 
SIDE OF PAPER 

If you have a laser printer, you can 
save on paper by reusing the scrap 
pages (you know, pages that come 
out blank, or with the wrong print¬ 
ing). Obviously, this is appropriate 
only for draft copies of the docu¬ 
ments you create. 

Merely collate the scrap pages, 
making sure that the used side is face 
down. For the best results, place the 
used paper under a heavy weight, 
such as an oversized encyclopedia. 
This helps reduce the curl so that the 
used paper will feed through your 
laser printer with minimum j amming. 

While printing with once-used 
paper is a great way to save on print¬ 
ing drafts of documents, it can have a 
harmful effect on your printer. The 
reason: Toner from the back side of 
the paper may come off the page, and 
fuse with the pressure rollers inside 
the printer. 

On the Hewlett-Packard LaserJet 
printers, for example, the bottom pres¬ 
sure roller isn’t designed for an accu¬ 
mulation of old toner. This roller can 
be damaged if it accumulates too 
much toner. This caveat doesn’t ap¬ 
ply if your printer is designed for 
two-sided (duplex) printing. ■ 
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COMPLETE 
PORTA3LE 

Expanding your portable computing universe. 

HARD DISK UPGRADES- 
NOW $200 LESS EXPENSIVE!! 



Sooner than later you will experience the 
frustration of running short of disk storage space. 
Additionally, program upgrades, although more effficient 
! in operation, also require more and more storage space. 

[ The Complete Portable can replace your existing hard 
disk with a compatible, higher-capacity drive to give you 
more storage capacity and faster access times. 

More Storage for 286, SX and 386 Portables! 

Portable computers based on 80286, or any of the 
80386 family of microprocessors, still have years of 
potential use—only disk size and disk speed limits that 
! potential. The Complete Portable performs disk upgrades 
| from 40 to 170 megabytes of storage. With certain 
AC-powered portable computers, such as Toshiba's 
3100/3200 and 5100/5200 series, disks can be upgraded 
to 210 or 520 megabytes. 

Faster Access to Information! 

Older generation disk drives can be 10 times 
j slower than newer hard drives. Faster disk drives even 
serve to eliminate troublesome problems that occur with 
[ advanced software such as Microsoft Windows 3.0. 

All Software Re-installed! 

The Complete Portable saves all your software 
( (which is not copy-protected) and data on tape prior to the 
upgrade. Then we reload it to your new, higher capacity 
| disk drive. You receive your computer ready to go! 


PORTABLE COMPUTER (3.5" HARD DISK) 

Upgrade to 

Order No: 

Price 

40M 

HDP-0040 

$399 

80M 

HDP-0080 

$599 

120M 

HDP-0120 

$699 

170M 

HDP-0170 

$799 

210M* 

HDP-0210 

$1199 

520M* 

HDP-0520 

$1499 

Freight & Insurance 


$15 

Disk Cache 

SFT-0008 

$99 


Anti-virus Sweep! 

To protect the integrity of your new system. The 
Complete Portable performs an anti-virus sweep of your 
system when it comes in. We then notify you if your old 
disk drive was exposed to a virus and let you know how 
to avoid them in the future. 

The Best Drives in the Business! 

Conner Peripherals, Inc., one of the best suppliers 
of 2.5" hard disk drives for notebook computers and 3.5” 
hard drives for portable computer systems, is the main 
supplier of our hard drives. Conner Peripherals disk 
drives are not only fast and durable, they are also designed 
to withstand the shock, bumps, and bruises which portable 
computers are commonly subjected to in transit. 

Full One-year Warranty! 

All disk drives, installed by The Complete 
Portable, are factory new and protected with a one year 
warranty on parts and labor. 

Easy and Convenient Shipping! 

When The Complete Portable receives your order 
for a disk upgrade, we send you an empty box and 
instructions for packing and shipping your notebook or 
portable computer to use for the upgrade. We even 
arrange the U.P.S. pick-up of your system—freight and 
insurance pre-paid! Within another week, your system 
will be back in your hands with its larger and faster hard 
drive, software reinstalled, and ready to go! 


NOTEBOOK COMPUTER (2.5 

HARD DISK) 

40M 

HDN-0040 

$499 

60M 

HDN-0060 

$599 

80M 

HDN-0080 

$699 

120M 

HDN-0120 

$899 

Freight & Insurance 


$15 

Disk Cache 

SFT-0008 

$99 

FULL, ONE YEAR WARRANTY ON ALL HARD DISK UPGRADES. 

'Only available 

with certain AC-powered models such as: 

Toshiba 

i 5100/5200, Compaq Portable III. 

Unsure of your disk or computer type.. 

.? Give us a call, 

TOLL-FREE, at 1/8001328-4827, extension 3317. We can help you 

determine what upgrades are available for your computer. 


For a catalog with hundreds of ideas for your portable computer call: 


COMPLETE 

PO=?TA3L= 



(800) 328-4827-extension 3317 
Fax: (708) 577-6551 
International: (612) 944-8404 























Hardware Helpers 


Analyze and Fix Your Own PC With This 
Easy-To-Use Power-On-Self-Test Card 


Well, you’ve had your computer for 
over a year now. It’s made a differ¬ 
ence in your life. Somehow, you can’t 
understand how you ever got along 
without it, but unbeknownst to you, 
you’re soon going to find out. As you 
turn your computer on, you wait for 
the myriad of messages to flash by as 
it goes through the boot-up process. 
But wait, nothing’s happening. The 
screen is totally dark. Maybe you 
forgot to turn the video monitor on. 
No, the little green light that shows 
you its on is lit. Then you start to 
think, “Did I load any new programs 
on my computer that might have 
contained a virus?” You know the 
answer even before you finish form¬ 
ing the question in your mind. No, 
you didn’t. 

A bead of sweat forms on your 
forehead now as you try to figure out 
why your computer won’t work. 
Maybe the video cable came loose. 
You must have knocked it loose by 
accident. As you reach around to¬ 
wards the back of the computer, your 
brief moment of relief ends. The 
video cable is snugly attached; your 
screen is still black. In frantic des¬ 
peration you start grasping at straws. 
“Maybe it just had a problem booting 
up this time. I’ll shut it off and turn it 
on again.” You do and nothing 
changes. You still have this black 
screen staring back at you. Also, now 
that you’re more attuned to the prob¬ 
lem, you realize that your hard disk 
isn’t turning on like it usually does, 
and neither is the floppy disk drive. 
Even the lights on your keyboard 


don’t flash like they usually do when 
the computer boots up. 

Finally, grim reality starts to set in. 
The unthinkable has happened. Your 
computer has died! Returning from a 
state of near panic, you start to assess 
the damage and figure out what your 
options are. Thank goodness you back 
up your data, you think. Data is stored 
on a removable Bernoulli disk. But 
how are you going to read it? Did the 
crash that killed your computer take 
the hard disk with it? You’ll only find 
out once you get the computer up and 
running again. 

What Are Your Options? 

Once a computer dies, you usually 
have three options available to you: 

1. You can use it as an excuse to go 
out and buy another, more advanced 
computer that you probably can’t 
afford. 

2. You can get the motherboard 
replaced and hope that solves the 
problem. 

3. You can take the computer to a 
technician who will analyze it and fix 
the broken part. 

Evaluating the options is easy. If 
you have the money and were going 
to get a new machine anyway, there’s 
no decision. It’s already been made 
for you. But if you can’t afford a new 
computer, then you have to look for 
a cheaper solution. That brings us to 
option two. This is probably the one 
that most people will eventually wind 
up going with, because most of the 
time option three leads here, too. 


Your computer can almost always be 
resurrected if you perform a 
motherboard transplant. The biggest 
problem you’ll face is cost, which 
can run you anywhere from $300 to 
$800, depending on what the proces¬ 
sor in your computer is or, more 
correctly, what processor you want 
on the replacement motherboard. 

If money is no object and you don't 
want to try and fix your computer 
yourself, option three is the way to 
go. But if spending the fewest 
dollars possible and having your com¬ 
puter fixed is your goal, there is a 
fourth solution. It’s called POST 
Cards. The one we look at this month 
is Post-Probe from Micro 2000, Inc. 
Post-Probe is a universal diagnostic 
card that simply plugs into any empty 
slot in your computer and helps you 
find out what’s wrong. It even works 
on brain-dead computers like the one 
just described. In fact, it was spe¬ 
cially designed to tackle that prob¬ 
lem. We know it works, because we 
tried it out on a dead system in our 
office, found out what was wrong and 
got the system up and running. 

The board gets its name from the 
operation most computers go through 
as they boot up. It’s called Power On 
Self Test (POST). Most computers 
run through this sequence and pro¬ 
duce a variety of test signals that can 
be monitored to determine where a 
problem has occurred. Unfortunately, 
mostPCs and XTs don’t have a power- 
on self test feature. Also, computers 
that use the DTK BIOS, also lack this 
feature. Even in computers without 
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built-in POST capability, this board 
can be used to diagnose the system. 

While the board looks simple in its 
design, it can display all the signals 
you’ll need to check to diagnose your 
system’s problems. If you’re not a 
technical wizard, don’t dispair. Us- 
ingtheboardis very easy. The manual 
that comes with it is detailed and the 
Troubleshooting Techniques Section 
gives you step-by-step instructions. 
Finally, if all else fails, call the tech¬ 
nical support line. Getting through 
isn’t difficult, and we found Micro 
2000’s tech support staff very knowl¬ 
edgeable and helpful. 

Installation 

Installing the board is easy. Just turn 
off your computer, plug the board 
into an empty slot, and then turn the 
computer back on. Before you turn 
the computer back on, however, plug 
in the logic probe that comes with the 
card. You’ll find it useful later. By 
the way, you should know that the 
Post-Probe card can be used in either 
ISA and EISA computers or 
MicroChannel-based computers such 
as IBM’s PS/2 Series. To use the card 
in a MicroChannel machine, it’s first 
plugged into a MicroChannel adapter, 
which is then plugged into the com¬ 
puter. 

Once you turn the computer back 
on, the card will monitor all critical 
signals in the system and display 
them for you. The first thing that the 
manual tells you to do when a com- 
puterwon’t boot, is to look at the card 
and see if the correct power is being 
applied to the system’s motherboard. 
This can be done by looking at the 
four voltage LEDs on the Post-Probe. 
They monitor the four dc voltages on 
the motherboard: +/- 12 volts and 
+/- 5 volts. These LEDs should come 
on as soon as the computer is turned 
on and remain solidly lit without 
wavering in intensity. If this doesn’t 


happen, then either the power supply 
is bad or there’s a short circuit on the 
motherboard that’s draining the power 
before it reaches the expansion bus. 
If one of the LEDs doesn’t light, 



Micro 2000’s Post-Probe. 

How it works: a POST card 
intercepts the diagnostic code 
being sent to a particular 
electronic address and displays it 
on LEDs or a two-digit display. 

the power supply is definitely the 
problem. 

In our case, the power supply was 
okay, so on to the next possibility. If 
the voltages are okay, the next thing 
to look at is the system clock because 
this is what makes the system “tick.” 
Two LEDs are used to display this 
signal. They should blink alternately. 
If they do, all is well with the clock. 
If one LED lights and the other 
doesn’t, the clock generator chip is 
suspect. If neither lights, it could be 
the clock chip or the oscillator crys¬ 
tal. Our system clock was fine. 

The next possible culprit is the 
system oscillator which in PCs and 
XTs was used for all system timing, 
but in ATs and later is only used for 
the color frequency which is needed 
by the video controller card. If these 
two LEDs don’t light up in an alter¬ 
nating fashion, the oscillator’s 
14 MHz crystal is probably bad. 


Another LED to check is the Ad¬ 
dress Latch Enable (ALE) LED. This 
latch is a function of the CPU. If it 
doesn’t work properly, the LED won’t 
come on and the CPU, DMA, bus 
controller, or clock generator are the 
main suspects. This too, was okay. 

The I/O Write and I/O Read LEDs 
were checked next. These didn’t light 
as they’re supposed to. Their failure 
indicates that there’s a problem with 
either the BIOS or the DMAs. 


The BIOS Did It 

Finally, the digit alphanumeric dis¬ 
play that displays the POST code was 
checked. It displayed FF. The manual 
tells us that the BIOS either doesn’t 
emit POST codes or is defective. 
Since we know the BIOS does emit 
POST codes when it’s operating 
properly, the only alternative possi¬ 
bility is a defective BIOS. Just to 
confirm the diagnosis, a call was 
made to the technical support line. It 
was confirmed. The technician we 
spoke to told us to try and get a BIOS 
from the same company that pro¬ 
duced it originally or we would also 
have to replace the keyboard control¬ 
ler. That’s what we ended up doing. 

While it wasn’t necessary to check 
other signals monitored by the card, 
there were more we could have used, 
as well as the card’s built-in logic 
probe. 

We found the Post-Probe to be 
everything it was cracked up to be. 
The manual was well prepared, with 
an excellent explanation of the full 
power-up self test process and a step- 
by-step testing guide. We would have 
liked to have seen an index in the 
manual so we could find things a 
little more easily. ■ 

Price: $399. Company: Micro 2000, 
Inc., 1100 E. Broadway-3rd Floor, 
Glendale, CA 91205, (818) 547- 
0125. 
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My *» hat kind ot computer would 
W If you build if you had just $998 
to spend? That’s what we asked our PC 
Upgrade editors. We were a little sur¬ 
prised with the results. Although each 
system used the same basic compo¬ 
nents, the configurations and extras 
were remarkably different. 

We took on this challenge to dem¬ 
onstrate how to assemble an “entry- 
level” computer. The under $1,000 PC 
is ideal as a second machine—for home 
or work—for students, or for retirees 
who want to learn the magic and power 
of personal computing. As you’ll see 
you can get quite a bit for your one 
grand. You also have a number of op 
tions you can select to build the PC 
that’s just right for you. 

All three of the computer sys 
terns described here can be purchased 









































Build Your Own 


for $998 or less, excluding local tax 
and shipping charges. The prices given 
are typical of mail order; you may 
spend more or less, depending on the 
vendor. 

Of course, there’s no rule that says 
you must stick with the under $998 
pricetag for your own system. You 
can spend as much or as little as you 
want. We used the under-$ 1,000 price 
to make a point: You can assemble a 
workhorse PC for relatively few dol¬ 
lars, and have many ways of doing it. 

Feel free to mix and match the 
systems presented below, and substi¬ 
tute components as you see fit. The 
idea of building your own system is 
that you can choose exactly what 
parts it will have. If you don’t want a 
telephone modem in your computer, 
for example, don’t add it. Instead, 
you can spend your money on some¬ 
thing else, like more random access 
memory (RAM), a larger hard drive, 
or a second floppy disk drive. 

All three PCs are “complete” com¬ 
puters, and are ready to go. Complete 
is in the eye of the beholder, of course, 
but all three of the computers have at 
least the following basic components: 

• Case 

• Main board (motherboard) 

• Power supply 

• At least one megabyte of RAM 

• ROM BIOS for motherboard 

• Keyboard 

• One 5.25- or 3.5-inch disk drive 

• Hard disk drive (minimum 
40Mb) 

• Controller for floppy and hard 
drives 

• At least one parallel and serial 
port 

• Display adapter 

• Monitor 

• Keyboard 

All three $998 computers are built 
on the same framework: case, 
motherboard, and power supply. 


Within this “bare bones” system goes 
the hard and floppy drives, display 
adapter, etc. 


Assembly 


In many instances, you can purchase 
the basic system already assembled 
for you. That saves you some steps, 
without costing a great deal more 
money. For example, the typical 
prices for an 80386-based PC, with 
200 watt power supply, case, and a 
megabyte of memory already in¬ 
stalled, is about $300. 

To finish building this system, you 
merely install the floppy and hard 
disk drives, as well as the add-in 
cards—floppy/hard drive controller, 
monitor, serial/parallel port, etc. 

But suppose you purchase the ba¬ 
sic parts separately. You’ll need to 
put the pieces together. Don’t worry: 
The job really isn’t that hard. Here 
are the steps: 

Step 1. Install the motherboard 
inside the case. The case should come 
with the necessary hardware for at¬ 
taching the motherboard. This hard¬ 
ware will either be metal screws and 
plastic spacers, orplastic “stand-offs” 
that snap the motherboard in place 
within the case. 

Step 2. Connect the switches and 
indicators on the case. Depending on 
the design of the case, you’ll need to 
hook up the Reset, Turbo, and Power 
buttons to control your computer. 
Indicator lights or read-outs are often 
used to display the current state of the 
computer. Refer to the manuals that 
came with the case and motherboard, 
and connect these as well. All hook¬ 
ups are through connectors, most of 
which are polarized so you don’t run 
the risk of installing them backwards. 
However, you should still be careful 
to orient the connector properly, or 
damage could result. 


Step 3. Connect the case speaker to 
the motherboard. One final connec¬ 
tion you’ll want to make is connect¬ 
ing the speaker, which is mounted on 
the case, to the motherboard. Like 
before, you merely plug the connec¬ 
tor at the end of the speaker wire to 
the proper location on the 
motherboard. Orientation rarely mat¬ 
ters, so it doesn’t matter if you attach 
the connector backwards. 

Step 4. Install the power supply. 
Your PC needs a power supply to 
convert household current to the di¬ 
rect current needed by the computer’s 
electronics. The power supply is at¬ 
tached to the case using four screws. 
Step 5. Connect power supply leads 
to the motherboard. Two of the cable 
harnesses coming from the power 
supply attach to the motherboard. 
These are often labeled P8 and P9. 
Attach these power cables to the 
motherboard, according to the in¬ 
structions provided with the power 
supply (and/or motherboard). Orien¬ 
tation is critical! And be sure that you 
don’t swap the positions of the two 
cables. If you do, the motherboard 
will be permanently damaged. 

Step 6. Add RAM to the mother¬ 
board, as necessary. If the 
motherboard doesn’t already come 
with RAM, you’ll want to add it now. 
Most PC motherboards use single in¬ 
line memory modules (SIMMs) that 
merely plug into corresponding sock¬ 
ets on the motherboard. Some 80386- 
class motherboards use a variant of 
the SIMM called the SIPP, for single 
in-line pin package. These are a little 
harder to install, because you must 
carefully align the pins at the base of 
the SIPP into their socket holes. And 
finally, a few 80386-class mother¬ 
boards still use DIP memory— 
memory chips in discrete 16 or 18 pin 
integrated circuits. These are the 
toughest to install; for best results, 
use a DIP chip installer tool, avail¬ 
able at Radio Shack. See the article 
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Don’t Forget The Memory in this 
issue for more details about RAM 
and how to install it. 

The basic system is now finished, 
but the computer isn’t complete yet. 
Other required items that must be 
installed inside the computer are a 
floppy drive, a hard drive, a control¬ 
ler card for the drives, and a display 
adapter for a monitor. 

Installing A Hard 
Disk Drive 

Hard drives are typically installed in 
either of two places: in one of the 
drive bays usually reserved for a 
floppy drive, or inside the case in a 
special compartment made just for a 
hard disk drive. 

The design of all cases allows you 
to install the hard drive in a drive bay. 
The number of bays differs from one 
case to another. “Mini” cases have 
two or three bays, which can accom¬ 
modate that number of disk drives. 
Larger cases have up to five or six 
bays. These are ideal if you plan on 
adding lots of disk drives to your PC. 

If you plan on installing a hard 
drive into a drive bay, you should use 
the mounting rails that came with the 
case. These rails are standardized, 
and should fit almost any hard drive 
you wish to install. Using a screw¬ 
driver, secure the rails to the drive, 
then simply slip the drive into the 
bay. The rails lock into place. 

To save drive bay space, you may 
elect to install the hard drive inside 
the case. Not all cases have room for 
internally mounting a hard drive, but 
many do. The hard drive compart¬ 
ment fits only 3.5-inch hard disk 
drives, either full or half-height. (The 
height of a drive is arbitrary; full- 
height is normal, and half-height is a 
slimmer version.) 

Install the hard disk in the drive 
compartment using the hardware sup¬ 
plied with the case. 


With the hard drive physically in¬ 
stalled, it must be electrically con¬ 
nected to the motherboard and the 
power supply. Attach one of the disk 
drive cables from the power supply to 
the power connector on the back of 
the drive. The cable will attach one 
way only. 

Next, attach the data cable be¬ 
tween the drive and the motherboard. 
Some motherboards are already 
equipped with the interface electron¬ 
ics to support a hard drive. If so, then 
just plug the data cable between the 
hard drive and the appropriate socket 
on the motherboard. Otherwise, you’ll 
need to first install a hard drive con¬ 
troller card to an empty slot on the 
motherboard. For convenience, use a 
slow close to the hard drive and power 
supply. 

Installing A 
Floppy Disk Drive 

Floppy disk drives require external 
access, so they can be installed only 
in a drive bay. Like a hard disk drive, 
you use the mounting rails that come 
with the case to install the floppy 
drive into a bay. 

Before sliding the drive into place, 
however, make sure its DIP switches 
and jumpers are set properly. The 
task is relatively easy if you install 
just one floppy drive, since the de¬ 
fault settings place the floppy disk 
drive as drive A. 

If you’re installing two floppy 
drives, however, you’ll need to set 
one to drive A, and the other to drive 
B. Unfortunately, the instructions that 
come with most floppy drives are 
sketchy at best. You’re left with a 
great deal of trial and error to find the 
proper settings. The setup configura¬ 
tion for each make and model of 
floppy drive is different, so you can’t 
count on generic “this should work” 
instructions. You may be better off 
having your dealer preset the drive 


for you, just to save you the trouble. 

To complete the floppy drive in¬ 
stallation, install the floppy drive 
controller card in an unused slot on 
the motherboard. (Note: Some 
motherboards integrate the control¬ 
ler card on-board, so you don’t need 
a separate expansion card. Some con¬ 
trollers combine functions for hard 
drive and floppy drive). Attach the 
data cable between the back of the 
drive and the controller card. Be ab¬ 
solutely certain of the orientation. 
Not all drives and controller cards 
use “keyed” connectors so it’s pos¬ 
sible to insert the cable backwards. 
Doing so may erase or damage the 
disks you insert into the drive! If 
there’s no notch or key, you can rely 
on the color code method: Line up the 
red (sometimes blue) strip with pin 1 
on the drive/controller. 

Repeat the process if you’re in¬ 
stalling a second floppy drive. 

Finishing The 
Installation 

Only a few parts remain and your 
computer is finished. You need some 
way to see what the computer is 
doing, so you must install a display 
adapter and monitor. Attach the dis¬ 
play adapter card in an unused slot on 
your PCs motherboard. (Set the DIP 
switches or jumpers ahead of time, as 
detailed in the manual that accompa¬ 
nies the display card.) 

Plug in the keyboard, monitor 
cable, and power cable to your com¬ 
puter. Take a few moments to inspect 
your work, then plug the power cord 
into the wall. Turn on the monitor, 
then flip the power switch on the 
computer to on. Assuming every¬ 
thing is installed correctly, the com¬ 
puter should come to life. 

If a problem does occur, the com¬ 
puter will usually tell you by display¬ 
ing an error message on the monitor, 
and/or by beeping the speaker one or 
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more times. The exact error message 
and “beep sequence” differs depend¬ 
ing on the BIOS chip installed on the 
motherboard of your PC, so you 
should refer to the manual that came 
with the motherboard for specifics. 

Ways To Upgrade 

From the three systems, you can 
readily see that a good, basic PC 
doesn’t have to break the bank. You 
can use the PCs presented here as 
examples for building your own en¬ 
try-level systems, or as springboards 
for enhanced configurations. 

Perhaps the most effective upgrade 
you can make is to add more memory. 
Most 80386-class and higher 
motherboards now accept memory 
up to 16Mb on board. Memory prices 
are low—about $40 to $50 per mega¬ 
byte, depending on the source. (Our 
prices depict a good average; you can 
often find memory for as low as $30 
per megabyte.) Today, it’s not un¬ 
usual to construct a system with eight, 
12, or even 16Mb of RAM, espe¬ 
cially if you plan on using Microsoft 
Windows or OS/2 2.0. 

System 1 includes a tape backup 
drive, a handy gadget to have on any 
system. For less than $200, you can 
protect yourself against costly data 
loss in case something should happen 
to your hard disk drive. It’s cheap 
insurance. In addition, the tape drive 
makes backing up a breeze. 

We designed three “typical” un¬ 
der^ 1,000 systems, listed in the 
sidebar at the right. All were built the 
same way, but use many different 
components. 

Depending on your needs, you may 
also want to add such items as a 
mouse or trackball, an internal mo¬ 
dem or fax card, a one megabyte 
super VGA display and VGA moni¬ 
tor, or a tower case. If you shop 
wisely, these extras shouldn’t put 
you far over the $998 mark. ■ 


Our Three Sample Systems 

Here’s how it all stacked up: 


System 1: 

386SX-16 


Item 

Specifications 

Price 

Motherboard 

80386SX-16 

$145 

Memory 

1Mb 

$52 

Drive controller 

Floppy drive 

5.25" 1.2Mb 

$18 

Floppy disk drive 

$57 

Hard drive 

42Mb (w/controller) 

$209 

Display adapter 

Mono graphics 

$23 

Monitor 

12” mono 

$82 

Case 

“Baby” AT desktop 

$35 

Power supply 

200 watts 

$42 

Keyboard 

101 keys 

$37 

Extras 

120Mb tape backup 

$199 


80387 math co-proc 

$99 

Total 


$998 

System 2: 

386SX-25 


Item 

Specifications 

Price 

Motherboard 

80386SX-25 

$179 

Memory 

2Mb 

$104 

Drive controller 

Integrated 

— 

Floppy disk drive 

Dual 5.25" & 3.5" 

$119 

Hard drive 

64Mb (w/controller) 

$215 

Display adapter 

VGA.256K 

$39 

Monitor 

VGA color 

$222 

Case 

“Baby” AT desktop 

$35 

Power supply 

250 watts 

$42 

Keyboard 

101 keys 

$37 

Total 


$992 

System 3: 

386DX-33 


Item 

Specifications 

Price 

Motherboard 

80386-33 

$249 

Memory 

4Mb 

$169 

Drive controller 

Integrated 

— 

Floppy disk drive 

3.5" 1,44Mb 

$57 

Hard drive 

64Mb 

$215 

Display adapter 

VGA.512K 

$55 

Monitor 

14” VGA mono 

$114 

Case 

Standard AT desktop 

$42 

Power supply 

250 watts 

$42 

Keyboard 

101 keys 

$37 

Total 


$980 


All three systems are 80386-based, although only one uses the full 80386DX chip; the 
other two use the less expensive 80386SX chip. By using an 80386SX motherboard, 
there’s money for some extras. 

In System 1, for instance, the low cost of the 80386SX-16 (16- MHz) motherboard 
leaves extra room for a 120Mb tape backup, and an 80387 math co-processor. 
System 2 uses the cost savings to invest in a color VGA display card and monitor. Note 
that System 3, which uses a 33MHz 80386DX motherboard, uses a 14-inch “paper- 
white” monochrome monitor, instead of a color monitor. 

System 2 uses an interesting component: a dual floppy disk, consisting of both a 
5.25- and 3.5-inch drives. These dual drives are relatively new, but they save space, 
and are now available for about the same price as two separate floppy drives. One 
benefit of the dual drive: You don’t have to worry as much about setting DIP switches 
or jumpers to configure the drives. The drives come pre-set at the factory. You only 
need to change the defaults if you want to. □ 


32 


PC UPGRADE, Vol. 1,No. 5 













Mac Upgrades 


(continued from page 6) 

SCSI Mysteries The drive in place, I 
now had a little trouble. The chain of 
SCSI devices attached to my Mac 
had always worked fine (two items 
connected to the SCSI port, plus the 
main hard disk), but when I went to 
boot from the new drive the process 
stalled; I reckoned this was related to 
SCSI termination, a subject about 
which lengthy articles have been 
written. Maybe books for all I know. 
The theory is that there should be 
terminating resistors, or terminators, 
on the devices at either end of the 
chain. The Mac’s internal hard disk 
comes already terminated. And the 
last device, in my case a nice remov¬ 
able-cartridge drive from CMS, 
should have a terminator plugged 
into one of its SCSI ports. That is the 
theory. In practice, I had been run¬ 
ning it for months without termina¬ 
tion; it preferred it that way. 

But as I say, the new hard disk 
wasn’t booting. Maybe something 
about it was influencing the electri¬ 
cal load on the chain. For the hell of 
it I stuck a terminator into the port on 
my CMS drive and sure enough the 
system booted properly. Maybe the 
engineer who invented SCSI could 
explain what had happened; I cer¬ 
tainly can’t. The point is that with 
chains of Macintosh SCSI devices 
you cannot go by the book (unless 
going by the book just happens to 
work for you). So if you install a new 
hard disk—or any other SCSI device 
from a scanner to a gigabyte external 
optical drive—and your system won’t 
start, try fiddling around with termi¬ 
nators. 

In fact, what you should try first is 
to disconnect all external SCSI de¬ 
vices, then reconnect them one at a 
time, in an attempt isolate the prob¬ 
lem. Any of these changes should be 
made with the computer turned off, 
by the way. Dire warnings are issued 
to those who alter the SCSI chain 


with the power on—though I can 
report from experience that these 
warnings are a little extreme: I have, 
through forgetfulness, connected and 
disconnected external drives with the 
computer power on (but with the 
drive power off) with no grievous 
effects other than mild anxiety. 

There really isn’t much more to 
report on this subject. My new drive 
is in, and it works. It is indeed faster 
than my old one; start-up is speedier 
owing to quicker access to INITs and 
CDEVs; time has also been notice¬ 
ably shaved from opening big pro¬ 
grams like PageMaker and FreeHand. 
And having an additional two hun¬ 
dred megabytes of elbow room means 
I can expand all the secondary appli¬ 
cations and data I had compressed 


(using Stufflt) to save disk space. 

Moreover, I always promise my¬ 
self I’m going to learn how to work 
with Adobe PhotoShop; now I don’t 
need to worry where I am going to 
store the multi-megabyte color photo 
files I’ll soon be retouching. I just 
need to worry where I’m going to get 
them in the first place, as my anti¬ 
quated 8-bit grayscale scanner is cer¬ 
tainly not going to be any help. Maybe 
that is a new area for upgrading! 


Storage Dimensions, Inc. 

1656 McCarthy Blvd. 

Milpitas, CA 95035 
(408) 954-0710 

325Mb Internal drive: $2,059.00 



Building Your Own 

Readers of this magazine will be interested in PCs From Scratch; 
Designing and Assembling Your Own Custom PC by Corey Sandler, 
Tom Badgett, and Wade Stallings. First published in 1990, it’s a bit 
behind the times (the mention of 486 technology is one 6-line para¬ 
graph) without being dated. There’s a lot of valuable basic information 
here that makes it still worth reading today. 

Targeting both beginners and experienced users, the authors give 
detailed descriptions of every component of your PC, covering power 
supply, motherboard, controller drives, and co-processors. Input de¬ 
vices including keyboard, mouse, scanners, and modems are discussed, 
and there is a lengthy section on video graphics and monitors. The book 
offers explanations not just of what these components do, but of how 
they do it as well. Clock cycles, access time, execution time, interrupt 
processing, the mechanics of hard drives, controller technologies, and 
much more are covered. Finally, an assembly tutorial instructs how to 
put all these parts together into a useable system, how to test it, and what 
to check if it doesn’t work right away. 

From Bantam books, it’s just been re-issued and is available at 
bookstores, $22.95. It’s probably available at the library, too. 0 
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DON’T 

FORGET 

THE 

MEMORY! 




Is your system starving for more memory? Let our expert explain how to find 
out if you have a problem and how to fix it. 


A sk any old-timer about the 

“good old days”—circa 
1982 or so —when personal comput¬ 
ers were still exotic curios. They’ll 
fondly remember when 64K of 
memory was considered a treasure 
trove. 

The “K” doesn’t stand for gold 
karats, but computer memory is al¬ 
most as precious. Here, K means 
kilo, or one thousand (in computer 
terms, K really means 1024, but let’s 
forget about that for the time being). 
There was a time when 64,000 bytes 
of RAM was considered more than 
enough for almost any application. 

Slowly, but surely, the need for 
more random access memory (RAM) 
increased. By 1990, the average pro¬ 
gram designed for Microsoft’s MS- 
DOS operating system required 512K 
of RAM. Now, with Microsoft Win¬ 


dows, your computer is useless if it 
doesn’t have memory in the mega¬ 
bytes—millions of bytes of RAM. 

Let’s take a look at memory and 
what it does for your computer, 
whether it’s a desktop or laptop 
model. And while we’re at it, let’s 
examine memory used for printers, 
too, since the latest models use lots of 
RAM to support high resolution 
graphics and fonts. 

What RAM Does 

RAM is an electronic holding tank, a 
place that stores your programs and 
data while you’re using your com¬ 
puter. This holding tank is tempo¬ 
rary; when you turn your computer 
off, the data in RAM is erased. For 
long-term storage, programs and data 
are recorded onto floppy disks, or 


onto the metallic surface of a hard 
disk drive. 

The amount of RAM in a computer 
determines its ability to juggle large 
amounts of data simultaneously. The 
more RAM, the more information 
that can be contained in your PC at 
once. This makes your computer bet¬ 
ter able to crunch large amounts of 
numbers or manage large word pro¬ 
cessing documents. 

Because of the way computer soft¬ 
ware is written, it requires a mini¬ 
mum amount of RAM just to load the 
program so you can begin to use it. As 
new features are added to software, 
the minimum requirement for RAM 
increases. It’s unusual to see a DOS- 
based business-level word process¬ 
ing program, for example, require 
less than 384K of RAM. (One byte 
holds about one character, so if a 
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document contains 35,000 charac¬ 
ters, it needs about 35K of RAM to 
store it.) 

Usually, the minimum requirement 
ofRAM is just that: Youcan’tusethe 
program with less RAM, but the more 
RAM you have, the better the pro¬ 
gram runs. 

This maxim is particularly true of 
Microsoft Windows, and programs 
designed to run under Windows. For 
computers equipped with an 80386 
microprocessor (the most popular), 
Windows requires no less than two 
megabytes ofRAM to operate. That’s 
30 times more than the 64K consid¬ 
ered “more than enough” when the 
IBM PC was first unveiled in 1981. 

But, two megabytes ofRAM really 
doesn’t get you much. Windows runs 
considerably faster with four, and 
even eight megabytes. A number of 
popular Windows applications, such 
as Microsoft Word, WordPerfect for 
Windows, and Microsoft Excel, need 
a minimum of four megabytes to 
operate smoothly. Many users of these 
and other Windows programs have 
reported substantial improvements in 
speed when they add even more RAM 
to their PCs. 

Also RAM-happy is IBM’s latest 
version of their OS/2 operating sys¬ 
tem. The minimum RAM require¬ 
ment to use OS/2 2.0 is eight mega¬ 
bytes. Serious OS/2 users have in¬ 
creased the memory in their PCs to 12 
and 16 megabytes—amounts unheard 
of just a few years ago. 

Do You Need More RAM? 

Of course, the amount of memory 
you need in your computer is depen¬ 
dent on the programs you run. If you 
aren’t using Windows, there’s little 
use in adding megabytes to your PC, 
because most DOS applications re¬ 
ally won’t use the extra memory. 
(Some do, some don’t; check the 
software manual to be sure.) 


If you’re attentive, and learn the 
warning signs, you’ll know if you 
need more RAM in your PC. Watch 
out for the following: 

1. Programs load and run much 
slower than they used to. Is the latest 
version of WordPerfect for DOS no¬ 
ticeably slower than the previous 
version? They added many new fea¬ 
tures. These extra features need more 
memory to run. 

2. Your software accesses your 
computer’s hard disk more than it 
used to. Most modem PC programs 
use a portion of hard disk space for 
temporary memory storage. Increased 
hard disk use when you’re not saving 
or retrieving a file could indicate that 
your programs are starving for RAM. 

3. The latest versions of programs 
refuse to mn. Added features add to 
the weight of a computer program, 
and require more RAM to operate. 
Just because the old version ran on 
your machine is no guarantee than 
the latest one will. 

Adding More RAM 

If you experience any or all of these 
symptoms, you should consider add¬ 
ing more memory to your PC. Ex¬ 
actly how to install more RAM de¬ 
pends on your computer. For most 
models, it’s a simple operation; you 
may be able to do it yourself. 

If your PC is a desktop model and 
is just a few years old, odds are that 
it uses “memory modules,” small 
circuit boards that attach to the 
main board of your computer. These 
modules are often referred to as 
SIMMs, for single in-line memory 
module. 

SIMMs are characterized by one or 
more integrated circuits (ICs) at¬ 
tached to a small printed circuit board. 
At the base of this board is a row of 
small electrical contacts. These con¬ 
tacts mate with a connector on your 
computer. 


Another form of memory module 
is the SIPP (also SIP), which stands 
for single in-line pin package. Like 
SIMMs, SIPPs comprise one or more 
ICs mounted on a circuit board. But 
instead of electrical contacts at the 
base of the board, the SIPP contains 
a row of tiny pins. The SIPP board 
plugs into a socket on your computer. 

The trend in computer RAM is 
toward SIMMs, because they are 
cheaper to manufacturer, so they cost 
less. You’ll find that SIPP memory is 
about five to 10 percent more than 
SIMM memory. 

Both SIMMs and SIPPs are fairly 
easy to install, although it is possible 
to install the memory backwards in 
the mating socket or connector. Im¬ 
proper installation can ruin your 
computer’s motherboard, as well as 
the memory, so you must exercise 
extreme caution if you’re installing 
your own RAM. See the sidebar, 
“Installing SIMM/SIPP Memory,” for 
more details. 

If your PC is older than a few years, 
it probably uses individual memory 
chips, called DIPs (for dual in-line 
pin) that are installed one at a time in 
sockets on the computer’s main board. 
The chips have 14 or 16 little pins on 
the underside; these pins slide into 
the sockets and make electrical con¬ 
tact. See the sidebar, “Installing DIP 
Memory,” for more information. 

Of course, there’s a limit to the 
amount of RAM you can install in 
your computer. The maximum RAM 
capacity depends on the specific brand 
and model of computer, but roughly 
falls into these lines: 

Typical 

Maximum 

Motherboard RAM Capacity 

8088 640K 

80286 2Mb 

80386 16Mb 

80486 16Mb 
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Memory Expansion 
Boards 

Just because the motherboard of your 
PC won’t accommodate more RAM 
doesn’t mean you can’t add it. 
Memory can also be installed using 
an expansion card that is plugged into 
one of the free slots in your PC. 
Memory cards were typical in the 
early days of PCs, and in fact are still 
common in the few 8088 and 80286 
computers still manufactured. 
Memory cards aren’t often used with 
the late-model 80386 and 80486 PCs 
unless you need to add gobs of extra 
memory, such as 32Mb or 64Mb. 

To use a memory card, you first 
add the memory (SIMM, SIPP, or 
DIP) to the card, then install the card 
in the computer. The memory card 
must be engineered for the type of PC 
you’re using. For example, you can’t 
use a memory card designed for an 
AT-class computer with an 8088- 
based PC. The reason: AT computers 
use 16-bit expansion slots, and the 
old 8088 type use only 8-bit slots. 

Technically, there’s nothing stop¬ 
ping you from going the other way: 
using a memory card designed for an 
8088 in a higher class computer, for 
example. However, doing so won’t 
yield acceptable results. The memory 
flow is limited to the number of bits 
used in the expansion slot. The 8088- 
based PCs juggle only eight bits at a 
time, whereas the AT-class comput¬ 
ers handle 16 bits at a time (80386 
and 80486 computers manipulate 32 
bits at a time). Obviously, you’ll 
experience reduced efficiency when 
using an 8-bit memory card with a 
16- or even 32-bit computer. 

More RAM For Laptops 

The typical laptop computer comes 
with one or two megabytes of RAM. 
Users of memory-intensive applica¬ 
tions—like Windows and OS/2—of- 



One of the largest direct suppliers 
of memory upgrade is Kingston 
Technology Corp., 17600 Newhope 
St., Fountain Valley, CA 92708; 
(714) 435-2600. 

ten find that they need to increase the 
RAM in their laptops. For the past 
several years, laptop PCs have used 
SIMM and SIPP memory exclusively. 

A number of laptop computers re¬ 
quire proprietary RAM modules. 
SIPP, SIMM, and DIP memory is 
more or less interchangeable (except 
for the “speed” of the memory, as 
you’ll see later in this article). How¬ 
ever, because of the different electri¬ 
cal needs of laptops—specifically low 
power drain—memory modules de¬ 
signed for them are often specially 
manufactured. Obviously, the cost 
for laptop memory is often more than 
for generic desktop PC RAM. Expect 
to pay from 25 to 100 percent more 
for an equal amount of laptop RAM 
than you would for desktop RAM. 

RAM For 

Laser Printers, Too! 

If you have a laser printer, you prob¬ 
ably know it uses RAM of its own. 
This memory is used to store text, 
graphics, and font information sup¬ 
plied by your PC. The printer collects 
all of the information for the entire 


page. When the data is all there, the 
page can be printed. Obviously, this 
requires quite a reservoir of RAM. 

The higher the resolution of the 
printer, the more memory required to 
render the pages. For example, to 
print a full-page graphic at the stan¬ 
dard 300 dots per inch (dpi) resolu¬ 
tion of most PC laser printers, you 
need at least a megabyte of RAM. In 
practice, full-page graphics at 300 
dpi requires two megabytes. Extra 
RAM is also needed to hold down¬ 
loaded fonts (including TrueType 
fonts used in Windows 3.1). Typi¬ 
cally, your printer will complain 
about a lack of memory in one of 
several ways: the page isn’t printed, 
part of the page is blank, part of the 
page is garbled, or an error message 
appears on the printer’s liquid crystal 
display. 

Your laser printer comes with 
memory already installed. For ex¬ 
ample, if you have an older Hewlett- 
Packard LaserJet Series II, it con¬ 
tains 512K of RAM. An HP LaserJet 
III, on the other hand, comes with a 
stock of one megabyte of RAM. 

You can add more RAM by install¬ 
ing a memory expansion board. This 
board fits into a slot in the rear or side 
of the printer. (The exact location 
depends on the model of the printer.) 
Typically, the board can hold one, 
two, or four megabytes of RAM. 
Assuming you “populate” the expan¬ 
sion board with its maximum capac¬ 
ity of memory, you will provide 
4.5Mb for the LaserJet Series II, and 
five megabytes for the LaserJet III. 

RAM Densities 
And Speed 

Differences in computer memory 
aren’t limited to DIP, SIPP, and 
SIMM. First, there’s a question of 
how much memory one chip or mod¬ 
ule can hold. Most memory modules 
used in 386-class and higher PCs 
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RAM SPEED 


The speed of the RAM chips is expressed in nanoseconds, or billionths of 
a second. Here are the recommended minimum speeds for use with 
various motherboards. There’s NO NEED to buy faster RAM, so save your 
money and purchase just what you need. 


Motherboard Type/Speed 

8088, 4.77 MHz 
8088, 8 MHz 
8088, 10 MHz 
80286, to 20 MHz 
80386, 16 or 20 MHz 
80386, to 33 MHz* 

80386, to 40 MHz* 


RAM Speed (nanoseconds) 

200 

150 


70 


* Also applies to SX versions, and 80486; assumes microprocessor cache. 
(Note: These figures are conservative and are based on standard 
motherboard implementations; check the documentation that comes with 
the motherboard you are buying for the recommended RAM chips to use.) 


hold either 256K or one megabyte of 
data. The one megabyte version uses 
higher density RAM chips—the inte¬ 
grated circuits used in the memory 
modules are packed with more 
memory cells. The most common 
memory modules are one megabyte. 

In order to pack even more RAM 
into a limited space, manufacturers 
offer SIMMs and SIPPs containing 
four megabytes of memory. Such 
memory is designed for the 386 and 
i486 computers, but you should be 
aware that not all computers can ac¬ 
cept it. Four 4-Mb memory modules 
are used to provide 16Mb of RAM. 

Then, there’s the issue of access 
time, or the speed of the memory 
chip. Technically, access time is the 
time it takes the chip to fetch data 
from one of its memory cells, and 
present it to the microprocessor in 
your PC. Slow chips cannot be used 
in fast computers, or errors may 
occur. 

It’s important to note that faster 
RAM won’t make your computer 
faster. But slower RAM will make it 
slower, or completely unusable (that 
is, the memory can’t keep up with the 
rest of the computer). 


Finding RAM 

Where do you find extra RAM for 
your PC? Mail order is a good place 
to start, although you need to know 
what you’re looking for ahead of 
time. Check the ads in this magazine 
for mail order sources. 

You can also purchase memory at 
most local computer stores, includ¬ 
ing the “super stores” like CompUSA. 
Their prices are slightly higher than 
mail order, but you get to take home 
the merchandise right after you pay 
for it. Plus, you can usually count on 
a higher level of assistance if you 
aren’t sure what to buy. 

Getting Your PC 
Used To More RAM 

So you’ve just purchased and in¬ 
stalled more RAM for your desktop 
PC, laptop, or laser printer. Your job 
isn’t done yet. 

To start, most PCs need to be told 
how much memory is available to 
them. (This isn’t the case for laser 
printers, but see the next section for 
important details). On AT (286) and 
386 computers, you must indicate the 
new allotment of RAM using a setup 


utility. This utility is either built into 
the computer, or is included in the 
master diskettes that came with your 
computer. Run the setup program, 
indicate the amount of RAM (usually 
in bytes), and restart the computer. 

Some computers, particularly the 
older XT type models, require you to 
change switch settings on the main 
circuit board in the machine. You 
must refer to the manual that came 
with your computer to see exactly 
how to set the switches. 

If you’re adding more memory to a 
separate memory card (the card plugs 
into the computer’s main circuit 
board), you may need to set a series 
of switches, run a software setup 
utility, or both. Refer to the memory 
board manual for more details. 

Although your PC may now recog¬ 
nize the additional memory you’ve 
installed, your programs may not be 
able to access it. Some programs, 
particularly the older ones like 
WordStar Professional 4.0, are de¬ 
signed to use the base memory of 
your computer, which is never more 
than 640K. (We mean IBMs and com¬ 
patibles here; the Apple Macintosh 
and other brands follow a different 
convention.) 

However, many newer programs, 
like Windows, WordPerfect, Lotus 
1-2-3, and hundreds of others, can 
access installed memory over the 
640K base, but only if you use a 
memory management program. 
Windows comes with memory 
management programs, which are 
loaded automatically when you 
install the software. Other memory 
management programs are available; 
one of the most popular is QEMM 
from Quarterdeck. 

Configuring Laser 
Printer Memory 

Unlike computers, most laser print¬ 
ers—including the Hewlett-Packard 
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LaserJet models—do not require that 
you set switches to indicate the 
amount of installed RAM. The elec¬ 
tronics in the printer do this for you. 

However, you may need to return 


the printer to its default settings 
to force it to re-examine its memory. 
How you do this depends on the 
printer you own; check your user’s 
manual. Failure to reset the default 


settings will usually cause the printer 
to ignore the full memory cache. 
Print a test/diagnostics sheet to en¬ 
sure that your printer recognizes all 
installed RAM. ■ 


Installing SIPP/SIMM Memory 


Both the SIPP (single in-line pin pack¬ 
age) and SIMM (single in-line 
memory module) memory modules 
are extremely easy to install. No 
tools are necessary. Assuming that 
you don’t need to remove any exist¬ 
ing memory modules, the job takes 
about a minute. 

Before installing memory modules, 
you need to know about static dis¬ 
charge, and how it can be harmful to 
memory chips. Careless handling of 
the module can cause an excess of 
static electricity. You should always 
keep the memory modules in their 
protective bag or enclosure. Remove 
them only when you're ready to in¬ 
stall the memory, and handle the 
modules by the sides only. NEVER 
touch the electrical contacts on the 
circuit board. 

To install a memory module, first 
orient the front of the module with the 
front of the socket or connector in 
yourcomputer. Some computers and 
memory modules include a notch 
that prevents you from installing the 
RAM backwards, but don’t count on 
this feature to keep you from making 
a mistake. Consult the manuals that 
came with your computer and the 
memory modules for information. 

Grasping the memory module by 
the sides, gently position the board 
over the socket or connector. You 
must be careful that the electrical 
contacts on the memory module are 
perfectly aligned with their mating 
connector on the board. When you’re 
satisfied that the memory module 
isn’t going in crooked, apply even but 
gentle pressure on the top of the 
module until it’s firmly seated. 

When installing SIPP memory, 
carefully examine the base of the 
module and look for pins that missed 


their sockets. All pins must be prop¬ 
erly in place. If you see a mistake, 
carefully remove the module, straight¬ 
en out the bent pin (use a pair of small 
needle-nose pliers), and try again. 

When installing SIMM memory, you 
may need to tilt the module to insert it 
into the connector. Once complete 
electrical connection is made, gently 
push the module down into its holding 
clamps. The clamps hold the module 
in place. 

The job is a little tougher if you need 
to remove one or more existing 
memory modules from yourcomputer. 
SIPP memory can be removed simply 
by pulling up on the module. SIMM 
memory, on the other hand, must be 
carefully removed by first undoing the 
hold-down clamps that keep the mod¬ 
ule in place. Use a small jewelers 
screwdriver to pry the clamps away 
from the module, but be careful that 
you don’t break the clamps. Once the 
module is clear of the clamps, lift it 
gently away from your connector. 

Installing DIP Memory 

The process of installing DIP (dual in¬ 
line pin) RAM chips is a simple one. 
You don’t even need a soldering iron 
or special tools. Your computer uses 
plug-in sockets that accept the RAM 
chips. Adding more memory is simply 
a matter of plugging chips into the 
empty sockets. 

There are some caveats and gen¬ 
eral rules you should follow when 
installing RAM chips, however. Care¬ 
less handling of the chips destroys 
them, and finding a faulty chip once 
it’s in your computer can be difficult. 
It’s best to install the chips slowly and 
carefully the first time, and avoid prob¬ 
lems. Here are the details: 


Before opening the protective plas¬ 
tic bag holding the RAM chips, be 
sure to discharge any static electric¬ 
ity from your body by touching the 
metal chassis of a grounded appli¬ 
ance. Static can destroy the innards 
of a RAM chip. 

To install the chip, first locate the 
“clocking notch” cut into one end of 
the 1C. You’ll need to line this notch 
up with another notch in the empty 
socket. If you reverse the chip in the 
socket, and turn the power to your 
computer on, you’ll damage the chip 
and it will have to be replaced. 

Grasp the chip by its plastic 
edges—not by its metal leads —and 
gently insert it into the socket. Apply 
even downward pressure. If the chip 
starts to go in crooked, gently lift it 
back out and try it again. If you’re 
having trouble seating the chip into 
the socket, gently rock it back and 
forth to ease it all the way in. Some¬ 
times, the leads of the 1C will be bent 
slightly outward and won’t fit into the 
socket. If this is the case, gently 
squeeze the leads together a bit with 
your fingers. If, for some reason, 
you must take the chip out of the 
socket, grasp the chip by the ends 
and pull up. You may need to pry a 
stubborn chip out of the socket. Use 
a wooden nail file and pry up by one 
side then the other. 

Before you close up your com¬ 
puter, double-check your work. If 
you’re not filling up all the sockets, 
are you sure you used the right ones 
for the amount of memory your add¬ 
ing? Are the chips all the way in their 
sockets? Is their orientation correct 
—notch matches notch? If every¬ 
thing seems okay, you can put your 
computer back together, turn it on, 
and test the new memory. □ 
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Upgrading Your BIOS 


BIOS Upgrades— 
If Not Now, When? 


Here are 14 reasons to upgrade your BIOS, and instructions 
on how to replace the BIOS chip. 



our computer is just a con- 
I glomeration of electronic and 
mechanical parts—a hard disk con¬ 
troller here, a memory chip there and 
a cooling fan back there. Like the Oz 
Tin Man, your computer needs a 
brain. 

The Basic Input/Output System, or 
BIOS, provides the crude brains that 
make your computer’s components 
work together. Without it, your com¬ 
puter is simply an overpriced, 40- 
pound paperweight. If necessary, you 
can even add your own brain trans¬ 
plant. A simple $30 to $90 BIOS 
replacement can supply faster per¬ 
formance and additional features. 

What’s a BIOS? 

The BIOS is a collection of small 
computer programs embedded into a 
ROM (read-only memory) chip or 
chips, depending on the design of 


your computer. That collection of 
programs is the first thing loaded 
when you start your computer, even 
before DOS (disk operating system). 

Simply put, the BIOS has three 
main functions: 

1. Tests your computer’s compo¬ 
nents when it’s turned on. This is 
called the Power-On Self-Test, or 
POST. The POST tests your 
computer’s memory, motherboard 
(the PC’s main circuit board), video 
adapter, disk controller, keyboard, 
and other key components. 

2. Finds the operating system and 
loads, or “boots” it. This is called the 
“bootstrap loader” routine. If an op¬ 
erating system is found, it’s loaded 
and given control of your computer. 

3. Once an operating system is 
loaded, the BIOS works with your 
processor to provide software pro¬ 
grams easy access to your computer’s 
specific features. For example, it tells 


your computer how to work with 
your video card and hard disk when a 
software program requires it. 

With these responsibilities, the 
BIOS is like a computerized traffic 
cop, ensuring your computer’s safety 
when it starts and providing smooth 
flow for the demands your software 
and DOS place on your system. 

For any program to work with your 
computer, it usually works through 
the BIOS. The BIOS is acollection of 
programs, or routines. To use a BIOS 
routine, such as reading a file off your 
computer, your software program 
must issue the right interrupt, a spe¬ 
cial instruction to your microproces¬ 
sor. The interrupt causes the micro¬ 
processor to stop in its tracks and start 
the requested routine. It does this by 
looking in a table of interrupt vectors 
to find out where in memory the 
BIOS routine is located. That routine 
is then run. 
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Accessing CMOS 

On AT (286) and newer computers, 
the BIOS has another function; it lets 
you change your computer’s con¬ 
figuration without 
having to open your 
computer and set 
various DIP switches 
and jumpers (small 
caps that connect two 
pins on aboard). Usu¬ 
ally during your 
computer’s warm¬ 
up, you can tell your 
computer about 
added memory, disk drives, a differ¬ 
ent video adapter, or a change in date 
and time. 

The BIOS doesn’t actually hold 
this information. Instead, it provides 
a setup program to write this infor¬ 
mation to a CMOS (complementary 
metallic oxide semiconductor). The 
CMOS is a special type of memory 
chip that requires little power to store 
information. Even when your com¬ 
puter is turned off, its memory con¬ 
tents are saved by a trickle of power 
from an AA or small nickel-cad¬ 
mium battery. By using a CMOS and 
the BIOS setup program to access it, 
you can configure your computer 
from your keyboard rather than wres¬ 
tling with a screwdriver. On a PC or 
PC/XT, you still must open your 
computer and set the DIP switches 
and jumpers. 

True Compatibility 

The BIOS is also the heart of what 
makes your PC compatible. It pro¬ 
vides standard rules for using the 
various electronics inside your com¬ 
puter. 

The first BIOS appeared on the 
IB M PC in 1981. If your computer is 
to be compatible with the PC stan¬ 
dard, then your BIOS must duplicate 
the operation of that first BIOS. 


Of course, manufacturers of IBM- 
compatible computers simply cannot 
copy the IBM BIOS. Like any soft¬ 
ware program, the BIOS is protected 
by copyright law. Instead, compa¬ 


nies use a BIOS that mimics the 
operation of the IBM BIOS without 
copying IBM’s code. Instead of cre¬ 
ating their own BIOS, many com¬ 
puter manufacturers buy aBIOS from 
specialists like American Megatrends 
Inc. (AMI), Award Software, Microid 
Research, or Phoenix Technologies 
Ltd. These companies then usually 
“flash” the BIOS onto programmable 
chips for use in their computers. 

Providing BIOS code is big busi¬ 
ness. Phoenix Technologies, for ex¬ 
ample, receives about $20,000,000 
to $30,000,000 each year by selling 
BIOS chips. With an IBM-compat¬ 
ible BIOS, companies like Gateway 
2000, Dell Computers, and Zeos In¬ 
ternational have been able to offer 
IBM-compatible computers for years. 

Although companies try to mimic 
the first BIOS, the evolving PC stan¬ 
dard requires the BIOS to adapt to 
changes in technology. For example, 
a different BIOS is needed for differ¬ 
ent motherboards (the computer’s 
main circuit board). Each mother¬ 
board relies on a chip set, which is the 
motherboard’s core. The chip setpro- 
vides a computer with characteristics 
that hopefully set it apart from “the 
other guy’s.” Popular chip sets in¬ 
clude VLSI, Suntac, Opti, and Chips 
& Technologies. However, the num¬ 
ber of chip sets doubles every year, 


requiring a BIOS tailored for each. 

Extending Your BIOS 

The BIOS not only provides IBM 
compatibility but 
also the ability to 
recognize some ac¬ 
cessories you might 
add to your com¬ 
puter. 

The first IBM PC 
had its BIOS set in 
stone. Extra pro¬ 
gramming code 
couldn’t be added to 
the small domino-sized chips inside 
that first computer. This limitation 
posed a problem, since the first PC 
BIOS didn’t anticipate such things as 
hard disks or requiring more than 
64K of memory. The PC-2, the PC- 
1 ’ s replacement, featured anew BIOS 
that was flexible, an innovation that 
continues today. 

Imagine that you just installed a 
new VGA video card into one of your 
computer’s expansion slots. As your 
computer warms up, the BIOS per¬ 
forms its self-test (POST) and ac¬ 
cesses the basic BIOS programs. 
Then, the BIOS searches for any ex¬ 
tra BIOS code needed to run that 
VGA card. The ROM chips contain¬ 
ing those extra pieces of BIOS code 
aren’t found on your motherboard. 
Instead, they are found on the add-on 
card itself and loaded. 

Of course, the process isn’t per¬ 
fect. Sometimes, the default address 
where a card looks for a BIOS routine 
is already used by another card, mak¬ 
ing the new add-on unusable. The 
DIP switches and jumpers on expan¬ 
sion cards then let you reassign the 
address so the new add-on works. 

If you own a PS/2 or any computer 
that uses MicroChannel architecture 
(MCA), then you don’t need to worry 
about such hardware conflicts. When 
the PS/2 was introduced in 1987, 



ROM Chip Removeable Points: With a chip puller, pry just 
a bit on each end, without using excessive force. Too 
much pressure can result in damage to the motherboard. 
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IBM revised its BIOS to support 
MCA. As a result, jumpers or DIP 
switches no longer had to be set. All 
configuring of expansion cards is done 
by software. 

Another drawback of BIOS exten¬ 
sions is not only possible hardware 
conflicts but simply the valuable 
memory BIOS extensions occupy. If 
you have a 386 or 486i computer and 
DOS 5.0, you can reclaim the unused 
portions of the 128K reserved for 
BIOS extensions. This reclaimed 
memory can be set aside for upper 
memory blocks, or UMBs. UMBs 
then can be used to store memory- 
resident programs or part of the oper¬ 
ating system, thus, preserving more 
of your 640K workspace. 

But there are good reasons for add¬ 
on cards to use BIOS extensions. One 
reason is speed; the basic BIOS rou¬ 
tines can be slow. For example, all 
IBM BIOS routines place characters 
one at a time onto the screen. It’s 
much faster to bypass the BIOS and 
blast text onto the screen. Also, your 
use of hardware may be restricted by 
the BIOS. For example, an add-on 
card may let you format a floppy disk 
for use by a different computer sys¬ 
tem. However, the basic BIOS rou¬ 
tines restrict you to reading, writing, 
and formatting disks with the stan¬ 
dard IBM disk formats. BIOS exten¬ 
sions on ROM chips let these add-on 
makers overcome these hurdles. To¬ 
day, many hardware manufacturers 
enhance or bypass the BIOS by writ¬ 
ing their own programs to control 
their products. 

When to Upgrade 

Adding a new BIOS can allow you to 
use new accessories for your PC. 
With a new BIOS you can use soft¬ 
ware and hardware you otherwise 
couldn’t use or could use only with 
difficulty and frustration. 

Yet, upgrading your BIOS isn’t a 


panacea. It may not solve some in¬ 
herent incompatibilities or limitations 
of your computer, since people have 
misconceptions about the BIOS. For 
example, a PC/XT doesn’t require a 
new BIOS when a high-density disk 
drive is added. The necessary BIOS 
code is on the disk controller. Like¬ 
wise, you can’t add a feature like 
shadow RAM if your motherboard 
design doesn’t support it. (Shadow 
RAM is a feature that copies some of 
the BIOS programs into your PC’s 
faster memory rather than the slower 
ROM.) 

So when should you update your 
BIOS? Since the BIOS is the glue 
between hardware and software, it 
can be an important part in your PC’s 
error-free or increased performance. 
Here are 14 reasons to update your 
BIOS: 

1. To support DOS 5.0. With DOS 
5.0, you can load device drivers into 
the High Memory Area (HMA), giv¬ 
ing you more memory for work. How¬ 
ever, some peripherals (hard disk 
drives, etc.) may not work properly 
when drivers are loaded “high.” A 
new BIOS can solve these problems. 
It’s often recommended that BIOS 
chips manufactured before 1989 be 
replaced to support these features. 

2 . To remove conflicts with Win¬ 
dows and OS/2 software. According 
to industry sources, this is the single 
most popular reason why people buy 
a new BIOS. The demands Windows 
and OS/2 place on your computer 
hardware, cause incompatibilities and 
glitches. The problems are often er¬ 
ratic, varying from one PC to an¬ 
other, but common complaints are 
the inability to use Windows’ en¬ 
hanced mode or the frequent locking 
up of one’s computer. 

3 . To support high-density or new 
disk drives. If you want to use the new 
2.88-megabyte disk drives with your 
AT (286) or greater computer, you’ll 
need an updated BIOS. Likewise, an 


AT may need a newer BIOS to sup¬ 
port 1.44Mb drives. (Some PC mak¬ 
ers didn’t equip early AT clones with 
the newer BIOS chips to support this 
high-density drive.) You can check 
your BIOS setup program or owner’s 
manual to see if your computer sup¬ 
ports these higher-density drives. 

Once the proper BIOS upgrade is 
installed, adding a new disk drive is 
as simple as selecting the correct 
drive from the setup program. (For 
the PC and PC/XT, adding a 3.5-inch 
or high-density ^ L2M5^ .25-inch ^ 
disk drives doesn’t require a new 
BIOS. The f loppy disk controller for 
such drives usually provide the - 

nee ded BIOS c ode.) ' 

4 . To support more and newer types 
of hard disks. The BIOS contains a 
table of possible hard disk drives, 
including the heads, sectors, and cyl¬ 
inders of each. This is c alled the drive 
tabl e. The B IOS u s es this table to 
recognize your hard disk. 

The drive table is limited in size. 

The first 24 entries often match those 
in the IBM BIOS. The remaining 
entries vary from one BIOS manu¬ 
facturer to another. To support larger 
and newer hard drives, such as the 
popular IDE (Integrated Drive Elec¬ 
tronics) models, the BIOS may need 
to be updated. 

Ho w do vou tell if the bios needs to 
be updated? An IDE drive may be ''SLJ 
added using your current BIOS if the 
BIOS supports a newer feature that 
lets you define your drive. That is, it 
lets you enter the characteristics of 
your drive. With AMI BIOS, drive 
type 47 is reserved for the user-de¬ 
fined drive. With a Phoenix BIOS, 
you can define drive types 48 and 49. 

However, if you are adding a gargan¬ 
tuan one-gigabyte or larger drive 
(1024Mb), there may not be enough 
room for the digits required. If you 
c an’t define your drive and the new 
hard disk yo u wish to add isn’t listed 
in the drive table, it’s time for a new 
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Recent BIOS chips can automati¬ 
cally sense the characteristics of IDE 
drives so you don’t even have to open 
a manual. For example, pressing the 
question m ark key (?) in terrogate s 
the drive. 

5. To prevent data loss and improve ^ 
drive performance. Some older BlOStX 
chips (pre-April 1990) may have tim- 
ing problems with IDE drives. These 
problems could cause some data loss. 
By supporting newer drives, the BIOS 
can use the proper timing for your 
hard disk. 

6. To provide Novell network com¬ 
patibility. Novell Netware software 
looks for a specific hard disk in the 
BIOS drive table. If the drive type 
isn’ t listed, the computer won’t worlds 
with the network. A new BIOS can^ 
provide an updated list of the drives 
available. The BIOS vendor may have 
to hard-code the drive parameters 
into the chip. 

7. To support enhanced keyboards 
(101/102-key). Sometimes, you may 
want to use an enhanced keyboard, 
one with 101 or 102 keys on it. Occa - 
sionallv jhe BIOS plavs a role in its 
compati bilit y^ 

#TTd provide better power-on diag¬ 
nostics testing. Today’s BIOS chips 
provide faster and more thorough 
testing of your computer as it warms 
up. During the Power-On Self-Test 
(POST), various components are 
checked. These include: your PC’s 
central processing unit (CPU), sys¬ 
tem timer, the video display adapter, 
and its built-in memory (the 
computer’s main memory), the key¬ 
board, and all disk drives. If some¬ 
thing is wrong, you will often hear a 
series of beeps and see a brief mes¬ 
sage, which help you diagnose the 
problem. But remember, most PCs 
beep once or twice to signal the end 
of this start-up test. 

9 . To support VGA (virtual graphics 
array) monitors. So metime s bu t 


rare ly, your BIOS may have to be 
updated to support VGA. Some video 
adaplci s require a BIOS aftei a eei 
t ain date. 

10 . To prov ide m ore than two serial 
(CO M) ports. S ometimes, a BIOS 
provides support for extra serial ports 
(up to four). These extra serial ports 
can be used for mice, modems, or 
serial printers. For example, if you 
need to redirect printing from LPT1 
(your first parallel printer port) to 
COM3 (your third serial port), then 
you would need to get a n updated 
BIOS. 

In most cases, your computer can 
accept extra serial devices without 
buying a new BIOS. For example, 
many modems can be configured fo r 
COM3 or COM4. The communica¬ 
tions software often supports th ose 
extra ports by writing programming 
code directly for the modem, bypass¬ 
ing the BIOS. Check your software 
before buying a new BIOS. 

11 . To provide password security. 
Among the new bells and whistles of 
some BIOS models is a feature to 
provide password security for your 
computer. You enter the password 
each time you start or reboot your 
computer. If you don’t know the pass¬ 
word, you can’ t get in. 

12 . To enhance your- ke y bo a r d. 
Many BIOS chips let you change the 
typematic (repeat) rate of your key¬ 
board as well as the delay before a 
keystroke is repeated. 

13. To change drives to boot from. 
Some JIOS chips let vo _n__gpetify 
which drive the computer should first 
check for the operati ng syste m. Ustt 
ally, a computer first checks the floppy 


so that drive A becomes B and vice 
versa. This can be handy in rebooting 
your computer from a different-sized 
diskette in drive B or easing the in¬ 
stallation of software that seeks 
drive A but requires the size and 
format of drive B. (In this last case, of 
course, v ou can use the DOS A S- 
SIGN command to swap drives 
temporarily.) 

14 . To support up to four floppy disk 
drives. Some newer BIOS manufac- 
' turers s upport up to four disk d rives. 
^ Why would you need four disk drives? 
I^You could have a newer 2.88Mb 
' drive, a 1,44Mb drive, a 1.2Mb drive, 
and a 360K drive. One advantage of 
having a 360K drive is that you can 
confidently give someone a 360K 
disk to be read on their computer. 
(Some computers have a difficult 
time reading data on a 360K disk 
that’s been formatted at the lower 
density in a 1.2Mb drive.) You can 
have four floppy disk drives without 
a new BIOS, but then drivers would 
need to be loaded. 


Checking the 
Age of Your BIOSj 

Before you rush out to buy a new 
BIOS, you may want to find out the 
age of your current one. With a BIOS, 
the date is as important as the version 
number is for your software programs. 

The date is encoded into the BIOS 
chip itself. Instead of opening up 
your computer or buying a special 
utility program, you can find out the 
date by using a simple DOS program. 
Run the DEBUG program located in 
your DOS directory. From the DOS 


disk drives (A then B, if present) and ~ directory, type: 

~~ ■ ' ^ ’ ‘ - ' DEBUG (press ENTER) 

A hyphen (-) prompt appears on 


up sequence to drive C then A, you 
can quickly start your computer and 
save wear-and-tear on your disk 
drives. 

Some BIOS products even let you 
swap the order of floppy disk drives, 


the left side of the screen. Then type: 
D F000:FFF0 (press ENTER) 

A row of numbers appears. The 
BIOS date should appear in the right- 
hand column. Write down the date. 
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To exit: DEBUG, type: 

Q (and press ENTER) 

You can also create a BASIC pro¬ 
gram to display the BIOS date. Sim¬ 
ply enter these four lines: 

10 DEF SEG = &HF000 
20 FOR x = &HFFF5 TO &HFFFF 
30 PRINT CHR$(PEEK(x)); 

40 NEXT 


Replacing the BIOS 

Like a computer manufacturer, you 
too can buy a BIOS chip. A handful 
of mail-order companies specialize 
in replacement BIOS chips. You need 
to provide certain information about 
your computer, including: 

• Size of the BIOS chips. To deter¬ 
mine this, a number is printed di¬ 
rectly on the chip. It may or may not 
be covered by a label. For example, 
the number may be “27C128.” 

• The chip set used on your 
motherboard. You can discover the 
chip set by looking for a large square 
chip about the same size as the cen¬ 
tral processing unit (CPU). Record 
the numbers off the chips. Some 
manufacturers include VLSI, Suntac, 
Opti, and Chips & Technologies. If 
no chip set is found, your computer 
may use discrete logic. To determine 
what BIOS you can use, consult your 
salesperson. 

• If you currently use an AMI BIOS, 
simply record the reference number 
displayed as your computer warms 
up. 

When you order a BIOS upgrade, it 
usually means installing two chips. 
Ho we ver, newer computers may only 
need one chip. The street price of a 
BIOS chip varies with the type of 
computer and manufacturer. Some 
BIOS makers provide more features 
than others. Below are approximate 
street prices: 

PC & PC/XT $59-$79 


286 $79 

386SX & 386DX $69-$89 

486i $79-$99 

Sometimes the keyboard control¬ 
ler chip (chips #8042, #8242, or 
#8742) has to be replaced as well, 
since it’s a partner to the BIOS. This 
controller costs $19 to $39. It’s usu¬ 
ally replaceable, although the true- 
blue IBM AT models 5162, 5170, 
and 5170/339 have it soldered to the 
motherboard. 

Replacing the BIOS is a relatively 
easy affair. First, you should go into 
your BIOS setup program (called 
CMOS), and print the screens or jot 
down the facts about your current 
computer, such as the amount of 
memory and, more importantly, the 
various parameters for your hard disk. 
You’ll need to re-enter this informa¬ 
tion after the new BIOS is installed. 

Installation usually requires remov¬ 
ing the current BIOS and inserting 
the replacement chips in the same 
slots and then running the BIOS setup 
program. 

To remove the BIOS, use a special- 


HK Systems Inc. 

3959 Beltline 
Addison, TX 75244 
(214) 392-1852 
Fax: (214) 385-9044 

Micro Firmware Inc. 

1430 West Lindsey St. 

Norman, OK 73069 
(800) 767-5465 
Fax: (405) 321-8342 

SmartMicro Technologies Inc. 

143 Triunfo Canyon Road 
Westlake Village, CA 91361 
(800) 422-9979 
Fax: (805) 371-0012 


ized ROM puller. Or, use a small 
screwdriver or the lip of extra expan¬ 
sion slot brackets to slowly pry up the 
BIOS. To avoid ruining the BIOS, 
alternate prying up each side until the 
chip is free. 

But before removing the original 
BIOS, carefully note the orientation 
of its notches. When you install the 
new BIOS, ensure that each chip (if 
there’s more than one) is installed 
with its notch in the same direction. 
Otherwise, the BIOS will be de¬ 
stroyed when you turn on the 
computer’s power. You’ll know when 
that happens; a small flash of light is 
emitted. 

When you turn on the computer, 
the BIOS will probably report an 
incorrect configuration and force you 
to enter its setup program to make the 
changes. After saving the correct in¬ 
formation, your computer should re¬ 
start and behave normally with the 
new BIOS. 

Upgrading the BIOS may not be 
for everyone, but it may be necessary 
to use the features of this industry’s 
newest hardware and software. ■ 


Unicore Software 

1538 Turnpike St. 

North Andover, MA 01845 
(800) 800-2467 
Fax: (508) 683-1630 

Upgrades Etc. 

Thuna Technologies 

2432-A Palma Drive 
Ventura, CA 93003 
(800) 955-3527 
Fax: (805) 650-6515 

USA Electronics Inc. 

9090 N. Stemmons Freeway 
Dallas, TX 75247 
(800) 332-8434 
Fax: (214) 631-4817 


ROM BIOS upgrades: Here’s a list of BIOS suppl 
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Local Bus 


To Get Express Performance Out of Your Computer 

Take The Local Bus 


EISA, ISA or MCA? If that wasn’t enough to confuse you, 

now there’s yet another called Local Bus. Here’s what it’s all about. 


P 

m m omputer users are demand- 
ing. The more you give 
them, the more they want. Nowhere 
is this truer than when it comes to 
system performance. To keep up with 
the demand for faster computers, in¬ 
dustry designers have developed sev¬ 
eral families of chips ranging from 
the relatively slow 8086 to today’s 
blazingly fast 50-MHz 80486. But 
speed developments didn’t end with 
chip design. To accommodate these 
faster microprocessors, faster and 
better ways of interconnecting the 
chips to the peripherals that make up 
a computer system had to be devised. 
Hence, the birth of several bus stan¬ 
dards that today include ISA, EISA, 
and MCA. 

The new chips and new bus designs 
adequately satisfied users’ demand 
for higher speed until Microsoft came 
out with Windows 3.0. With its graphi¬ 
cal user interface (GUI) and its need 
to move millions of bits of image data 


around, system performance started 
to bog down. Things got so bad, that 
Microsoft immediately embarked on 
a revision to speed things up. The 
revision, Windows 3.1 is out. It has 
helped the problem to a limited ex¬ 
tent, but not enough to quiet the ever 
more vocal group of dissenters who 
demanded better performance. Board 
manufacturers started producing spe¬ 
cial Windows accelerator boards that 
also helped a little. 

Even with the accelerator boards, 
computer systems face a logjam. The 
current buses only operate at a paltry 
8 MHz for EISA systems and 10 MHz 
for MicroChannel systems. No mat¬ 
ter how many improvements you 
make elsewhere in the system to speed 
up the display of graphical data, you 
still have to move megabytes of data. 
That’s where the problem arises. 

Finally, someone got the bright 
idea of coming up with a new bus 
structure (a fourth standard) that 


would be linked directly to the 
system’s microprocessor and would 
operate at the microprocessor’s clock 
speed, which today ranges from 16 
MHz to 66 MHz. 

The Local Bus is simply a 32-bit 
wide bus that connects directly to the 
system’s microprocessor. Not all ac¬ 
cessories can benefit from using the 
bus, which is why it’s not a bus that’s 
implemented by itself. Instead, it’s 
added on to an ISA or EISA system. 
The Local Bus uses a special 
motherboard with Local Bus slots. 
You can then plug a Local Bus video 
display card into one slot and a Local 
Bus disk controller into the other slot. 

While the Local Bus concept was 
only “discovered” for the PC this 
year, it’s not really a new concept. It 
has been used for a while on Apple’s 
Macintosh. There it’s called the “pro¬ 
cessor direct slot.” 

Before the advent of the Local Bus, 
video controller cards had to be con- 


46 


PC UPGRADE, Vol. 1, No, 5 










Local Bus 


Bandwidth Comparison: Local Bus versus I/O Bus 



Like EISA and MCA, Local Bus also handles information 32 bits at a 
time, but unlike the other bus structures, Local Bus is linked directly 
to the microprocessor and operates at the system’s clock speed. 


nected to the system via the expan¬ 
sion bus. This bus limits the speed at 
which the controller can work in sev¬ 
eral ways, including: lower clock 
speeds, limited data transfer rates, 
and delays caused by arbitration (de¬ 
ciding which peripheral gets control 
of the bus first). While technically 
it’s possible to speed up the EISA 
version of the bus by increasing its 
speed, this cannot be done because of 
the need to maintain compatibility 
with ISA system peripheral cards. 
The other bus that’s available is the 
MicroChannel bus and is completely 
controlled by IBM. Only IBM can 
modify its bus design. 

Video display cards and hard disk 
controllers, whose task it is to move 
huge amounts of data as quickly as 
possible, will benefit from the Local 
Bus and thus are ideal candidates for 
Local Bus implementation. To date, 
most of the action has been in the 
display arena and a number of card 
manufacturers have already an¬ 
nounced Local Bus versions of their 
display cards. 

Computers with Local Bus capa¬ 


bility started appearing early this year, 
and for the most part, have realized 
the promise of increased performance. 
The performance improvements in 
systems that use Local Bus are truly 
spectacular, with speed improve¬ 
ments as much as fifteen times faster 
for ISA machines and five times faster 
for EISA units. The best thing of all 
is, that the cost to implement a Local 
Bus is low. Industry pundits estimate 
that it will add only between $25 and 
$50 to the total cost of a new com¬ 
puter system. 

There is, however, one big prob¬ 
lem with the technology: So far there’s 
no industry standard. VESA, the 
Video Electronics Standards Asso¬ 
ciation, is hard at work on coming up 
with a standard. In fact, one is ex¬ 
pected by the Fall. There are several 
competing and complementary ap¬ 
proaches to Local Bus that are vying 
for the top spot. VESA is working 
heavily with Intel, the chip manufac¬ 
turer that developed the micropro¬ 
cessors used in PCs, to insure that 
whatever approach is finally ap¬ 
proved will leave room for growth in 


the development of microprocessors. 
Another chip manufacturer, OPTi 
Computer Inc., has come up with a 
Local Bus spec that’s being used by 
several computer manufacturers. 
However, it’s unlikely that in the 
long run, the OPTi specification will 
become the standard. Nevertheless, 
if you’re looking to get a fast system 
now, there’s no reason not to. As long 
as you get the display controller from 
the computer manufacturer, you won’t 
suffer any great consequences, un¬ 
less you try to upgrade your display 
card at some time in the future. Dis¬ 
play speed is so fast, however, that 
it’s not likely to be necessary to up¬ 
grade your display card. 

Remember that the cost of moving 
to Local Bus will be a new computer. 
You must purchase an entirely new 
motherboard-in effect a new PC. 
Manufacturers that already have Lo¬ 
cal Bus machines available are: Mi¬ 
cro Express, NEC Technologies, Es¬ 
sence Group , Comtrade, CSS Labo¬ 
ratories, and Dallas PC, to name just 
a few. 

When considering a Local Bus 
computer, try to get one that supports 
not only a display card, but a disk 
controller, too. Alpha Research, 
which doesn ’ t make a computer, does 
manufacture the Series 400 VL 475 
motherboard and controller kit. The 
kit comes with a caching disk con¬ 
troller. By the way, chances are pretty 
good that the Alpha Research board 
will comply with the VESA stan¬ 
dard; Alpha’s president, Warren Lee, 
is on VESA’s Local Bus standards 
committee. Two types of controllers 
are available, an IDE controller and a 
SCSI controller. If you do use a Local 
Bus disk controller, you’ll get an 
astounding increase in speed. For 
example, on non-Local Bus comput¬ 
ers, sequential disk seeks could take 
about 3.5 ms. With a Local Bus disk 
caching controller, the time drops to 
a mere 0.01 ms. ■ 
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Video For Windows 


Video Accelerators 


Accelerator boards with high speed video RAM and video processors 
turn sluggish GUIs into lightning fast performers. 



v 

1■ ou want to upgrade your 

I system, butyou’renot sure 
where to start. In this article, we 
compare the standard VGA graphics 
board to VGA boards with a Win¬ 
dows accelerator chip that increases 
the performance of your monitor and 
video board while running Windows. 
We also look at the different memory 
options you can buy and how memory 
affects the number of colors you can 
generate on your monitor. 

When you look at your system, 
literally as well as figuratively, what 
do you see? Although your CPU 
probably comes to mind first, your 
greatest amount of interaction is with 
your video subsystem—your 


computer’s video card and monitor. 

Unlike some changes you can 
make, such as adding memory, up¬ 
grading software, or buying a larger 
chassis with a new power supply, 
you’ll see immediate changes when 
you upgrade video capabilities. For 
example, if you currently have a 
monochrome monitor without graph¬ 
ics capabilities, upgrading your video 
card alone will provide a dramatic 
improvement in how you view and 
use your software. 

Small Changes, 

Huge Results 

It doesn’t take much to see a differ¬ 


ence. The addition of four-color 
monochrome graphics means that you 
can create charts, display four “col¬ 
ors” (standard, bold, reverse, and 
blinking text), and run games that 
require a graphics adapter. 

If you have a CGA monitor (such 
as the units IBM shipped with its 
original ATs), upgrading your graph¬ 
ics card and monitor toVGA will 
result in even more dramatic changes. 
CGA displays minimally acceptable 
graphics, but very poor quality text. 
Upgrading to VGA or Super VGA 
requires very little technical exper¬ 
tise and will produce excellent graph¬ 
ics and very clear text. 

Many mail order companies, small 
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The S3 86C928 offers accelerated 16-bit high color or 24-bit true color 
in high resolutions with high refresh rates. Performance gains of 30x 
over SVGA can be achieved in high resolution graphics modes. 


resellers, and large computer dealers 
sell video subsystems, including a 
SVGA graphics card and monitor, 
ranging from less than $350 to more 
than $1,000. 

How Much Video? 

The obvious question is: How much 
video do I need? The answer, how¬ 
ever, isn’t as obvious. The amount of 
video you need is directly dependent 
on the type of software you use, your 
computer, and the most significant 
intangible of all—your needs. 

Before we discuss the components 
of the video subsystem, we first need 
to lay some groundwork. The VGA 
standard defines a display of 640 
pixels by 480 pixels. A pixel is a 
Picture Element—a dot that effec¬ 
tively makes up everything you see 
on the screen. A resolution of 640 x 
480 means you have 640 dots from 
side to side and 480 dots from top to 
bottom. Super VGA is 800 x 600, 
although you might see 1024 x 768 
defined as SVGA. That definition for 
the higher resolution isn’t precisely 
accurate because it isn’t defined by 
the American National Standards In¬ 
stitute (ANSI), the standards organi¬ 
zation that’s recognized as the orga¬ 
nization that’s responsible for most 
standards in the U.S. For the sake of 
this article, however,the higher reso¬ 
lution is considered SVGA. 

Many of today’s video cards offer 
256K, 512K, or 1 Mb of DRAM. Some 
of the low-end video cards provide 
sockets to increase memory; others 
don’t. To display an image at 
aresolution of 1024 by 768 instead of 
a 640 x 480, the system has to gener¬ 
ate 786,432 pixels—that’s enough to 
slow down even the fastest 486i. 

The more RAM a graphics card 
has, the more colors it can create. 
Some video boards use standard 
DRAM, the same type found in com¬ 
puters. Other boards use Video RAM, 


a more sophisticated and faster RAM 
chip. On boards with equal amounts 
of VRAM and DRAM, respectively, 
the board with the VRAM will be 
faster and provide more colors than 
the board with the DRAM. 

Colors on a computer monitor are 
created by mixing colors from three 
light guns in the monitor’s picture 
tube—red, green, and blue. If a graph¬ 
ics card has more RAM, it can store 
more instructions to tell the guns 
where to place each color. Colors are 
generated on the screen when the 
guns cause one of the pixels to glow. 
If all three guns electrically excite 
three pixels in the same location on 
the screen, you see white. The rest of 
the rainbow is created based on the 
percentage of light being generated 
by pixels in concert with other pixels 
adjacent to them. 

Many of today ’ s high-speed graph¬ 
ics boards are sporting more and faster 
RAM, as well as chips specifically 
designed to relieve the system CPU 
of the graphics processing. The sepa¬ 
rate microprocessor on the graphics 
board becomes responsible for pro¬ 
cessing all graphics instructions. As a 


result, the graphics processing speed 
is increased due to the dedicated pro¬ 
cessor; the system processing is in¬ 
creased because the computer CPU 
no longer has to be involved with 
generating graphics images. Video 
boards with dedicated graphics pro¬ 
cessors are called accelerator boards. 

Who Needs What? 

In this article, we’ 11 look at two classes 
of users. One user has a 286-or a 386- 
based system running DOS but not 
Windows, and uses mostly word pro¬ 
cessing, database, and spreadsheet 
software. The other user has a 386SX 
or faster system and runs several 
Windows applications more than six 
hours in an eight-hour day. 

In the first case, high-end graphics 
aren’t a significant portion of the 
user’s daily tasks. Although each of 
the three major application packages 
will benefit from the addition of color, 
only the spreadsheet requires a vari¬ 
ety of colors, and then only for the 
creation of graphs. 

This user reads large volumes of 
text. The minimum graphics level 


PC UPGRADE, Vol. 1,No.5 


49 

























Accelerator Boards 


he or she needs is standard VGA. 
A low-cost VGA board has 256K of 
DRAM, but only displays 16 colors 
in a standard alphanumeric format of 
80 columns by 25 lines on your moni¬ 
tor at 640 x 480. The limitations of 
the number of colors and resolution 
are a result of determining how many 
bytes of memory are required to tell 
the color guns in the picture tube how 
many and what colors of pixels must 
be illuminated. With more memory, 
the boards can store more informa¬ 
tion about each pixel. Boards with 
256K of RAM generally sell for no 
more than $75, and can be purchased 
for as little as $25. 

If you want to display 256 colors, 
which provide greater clarity and 
color gradation, you need 512K of 
DRAM. By boosting your DRAM to 
1Mb, some video boards with special 
RAMDAC chips offer you a palette 
of up to 32,768 colors; however, you 
can only view them at the 800 x 600 
resolution or 256 colors in 1024 x 768 
resolution. If you want to display text 
at a resolution of 1024 x 768, the 
resolution of many SVGA monitors 
being sold today, you need a 16-inch 
monitor. (The laws of physics limit 
the number of pixels on a 14-inch 
monitor, the type most users have in 
their home or office. In order to get 
1024 x 768 resolution on a 14-inch 
monitor, the dot size would be so 
small as to make the text virtually 
unreadable. Increasing to a 16-inch 
monitor virtually doubles the num¬ 
ber of pixels on the monitor, making 
that resolution possible for text. How¬ 
ever, 16-inch monitors are expen¬ 
sive—about $1,000.) 

Some graphics boards boast that 
they can display 16.8 millionon- 
screen colors. At this level, you’re 
looking at photographic-quality im¬ 
ages on screen. To reach this level, 
you need to use a 24-bit graphics card 
with 1Mb of RAM. 

With a 24-bit color board, one byte 


of data is used to instruct each of the 
three color guns in a video monitor. 
With 15-bit color, five bytes of data 
do the same job. Most popular video 
boards today are 15-bit boards. A 
24-bit board provides 63 percent 
more data to define colors than a 
15-bit board. 

A Windows Accelerator 

The first user probably does not need 
an accelerator board. Our other user, 
however, runs Windows at least 75 
percent of the time and should con¬ 
sider one of the graphics boards that 
include a graphics accelerator chip. 
These chips allow you to speed up the 
presentation of graphics images and 
Windows, even on ahigh-priced, high- 
performance system. Let’s put this in 
perspective. When changing from one 
application to another in Windows, a 
system without an accelerator board 
might take up to 30 seconds to gener¬ 
ate the new screen. With the accel¬ 
erator board, generating the new 
screen could take a couple of seconds 
or less. 

There are three main types of ac¬ 


celerator boards: fixed function, pro¬ 
grammable, and VGA pass through. 
Fixed function boards are just that: 
As technology improves, these boards 
will continue to deliver the same 
performance they deliver today. Pro¬ 
grammable boards, which sell in the 
$1,000 range, provide an upgrade 
path for those users sophisticated 
enough to be able to program the 
boards. These boards are designed 
for power users who have consider¬ 
able programming skills. 

VGA pass-through boards have no 
VGA capabilities built in. These 
boards require that the existing VGA 
board remain in the system, with the 
accelerator board adding the process¬ 
ing power necessary to transfer the 
graphics processing from the system’s 
CPU to the graphics board. The bet¬ 
ter your original VGA board, the 
better the performance of your video 
subsystem. With a pass-through card, 
you’ll need to run a ribbon cable from 
your original card to the accelerator 
card. The pass-through cards tend to 
be a little less expensive, but they 
require you to use two bus slots on 
your motherboard instead of the one 



ATI Technologies, Inc’s. 8514 /ULTRA features Crystal Screen Fonts 
(300dpi) and dual bus architecture. 
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used by VGA accelerator boards with 
on-board VGA capabilities. 

Your dealer might tell you about 
the S3, Weitek, Chips & Technol¬ 
ogy, Mach 8 (ATI proprietary), or 
Texas Instruments accelerator chips. 
All are high quality chips, but S3 
seems to have the lead in terms of 
brand-name users of fixed-function 
boards, the most popular boards 
available today. 

Compatibility 

Even if you have an XT-compatible, 
you can benefit from many of the 
capabilities of graphics boards de¬ 
signed for the 16-bit AT bus, al¬ 
though it’s unlikely that an accelera¬ 
tor board will increase the perfor¬ 
mance of an XT. Most graphics boards 
support 8-bit motherboards, giving 
up some of the higher resolution and 
speed. Adding an accelerator board 
to an XT provides processing power 
that the XT bus can’t support. It’s not 
unlike putting a race car engine into 
a subcompact car for street travel. 
Although the subcompact certainly 
could use the power boost, it’s not 
designed to take advantage of the 
engine’s capabilities. 

Our user running Windows 3.1 may 
have compatibility problems with the 
board’s device driver and Windows. 
Windows provides a READ.ME file 
as part of its start-up procedure. In 
this file, there’s information about 
how to set up Windows and which 
device driver to select so that Win¬ 
dows will run with the new board. 
Some of these changes necessitate 
that the user change the 
WINDOWS.INI file, one of the 
program’s main setup files. The 
READ.ME file includes instructions 
on how and where to make the 
changes, as well as instructions as to 
what to do if you make a mistake. 
Like most Microsoft Documentation, 
the READ.ME file is complete and 


should be able to guide you through 
the changes without too much grief. 
All Windows users, regardless of their 
graphics boards, should read this file 
and keep a copy of its printout for 
future reference. 

Today, some computer vendors are 
building standard or super VGA 
graphics directly onto their system 
boards. If you want to use the graph¬ 
ics capabilities of the motherboard, 
you don’t have to buy a graphics 
board. But if you want the advan¬ 
tages of the accelerator board tech¬ 
nology, you’ll have to disable the 
graphics board capabilities. Consult 
your system documentation to see 
how to disable the built-in graphics 
board. Before you do this, however, 
make sure that your vendor hasn’t 
built in a graphics accelerator. You 
might already have the capabilities 
you desire. 

One new technology that might 


offer even faster video acceleration 
is the local bus, which requires that 
the video technology be installed on 
the motherboard. The local bus takes 
video off of the standard AT bus and 
puts it on a direct line to the CPU. As 
a result, there’s virtually no bus delay 
for video processing. (See Take The 
Local Bus elsewhare in this issue.) 

Software Support 

Virtually all video boards today are 
shipped with drivers for the most 
common software, such as Windows 
and AutoCAD. Be sure to make sure 
that your board of choice has the 
appropriate drivers for your applica¬ 
tions. 

Installing the graphics board is rela¬ 
tively easy. As with any installation, 
you must turn the system power off 
and remove the power cord; some 
systems require that all cables be 
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removed. Remove the chassis cover 
and find the graphics board. Unless 
you have a high-end system with an 
8515 graphics adapter, there are no 
internal cables to consider. (If you’re 
running an 8515 monitor, there will 
be a ribbon cable on the top of the 
card. Remove it as well.) 

If your board has DIP switches, 
you should set them before you in¬ 
stall the board. Consult your board 
documentation for the proper set¬ 
tings. Some boards, such as those 
from ATI Technologies, have no 
switches and automatically config¬ 
ure themselves. 

Once the switches are set and the 
board is put into place, replace the 
system cover and plug in the cables. 
Installation is that simple. 

If you have a 286 or later system, 
you might have to update your CMOS 
setup with new information. The 
CMOS setup is part of every system 
since the 286. It requires that you 
program in your system configura¬ 
tion. Some CMOS setups are very 
cursory; there are very few questions 
to answer. Others can be quite com¬ 
plex. You might have to update your 
CONFIG.SYS and AUTOEXEC. 
BAT files as well to load new device 
drivers. Some of your application 
programs might also require that you 
update your video subsystem to get 
the most out of your color monitor. 

If you have a 1024 by 768 monitor 
that scans at 48 KHz, you can display 
256 colors easily with a graphics 
board and 512K of RAM. If you need 
to display higherresolution, you prob¬ 
ably will need to buy a larger monitor 
and add a graphics board with 1 Mb of 
RAM. 

One way to determine if drivers are 
available, either bundled with the 
graphics card or from a third party, is 
to call the manufacturer directly. No 
amount of fancy features makes up 
for the inability to run your software. 
While this might be impractical with 


some generic video cards from over¬ 
seas, it’s possible with cards from the 
major manufacturers. 

The technical support personnel 
will be able to tell you if your soft¬ 
ware is supported; many will be able 
to send you a list of all the software 
that currently has either vendor-sup¬ 
plied or third-party device drivers. 

Monitors 

As you upgrade your video board, 
you might consider upgrading your 
monitor as well. Many of today’s 
systems are being sold with SVGA 
monitors and graphics boards that 
can produce a resolution of 1024 by 
768. While that sounds great, there’s 
an exception here. 

The laws of physics aren’t as easily 
broken as the laws of man. The num¬ 
ber of pixels that are displayed on a 
monitor are limited by the size of the 
monitor. 

To display a resolution of 1024 by 
768 pixels on a 14-inch screen, the 
characters would be so small as to be 
nearly unreadable. If you want to 
display this resolution, you need to 
upgrade to at least a 16-inch or 17- 
inch monitor. If you buy a new moni¬ 
tor, however, you’re going to be 
spending almost $ 1,000 for the moni¬ 
tor alone. That’s hardly an inexpen¬ 
sive upgrade, but it might be neces¬ 
sary for certain applications. The 
higher resolution is beneficial on a 
14-inch monitor when you have soft¬ 
ware that creates variable-sized pix¬ 
els for fonts or a graphics applica¬ 
tions. 

If you plan to upgrade your moni¬ 
tor from EGA, CGA, or monochrome, 
you should strongly consider a mul¬ 
tifrequency monitor. Such monitors, 
which are sold by a large number of 
vendors, provide the most flexibility. 
As technology changes and graphics 
cards are able to generate signals at 
higher frequencies, these monitors 


will be ready to translate that signal 
into an image. 

Buying a multifrequency monitor 
is truly planning for the future. Mul¬ 
tifrequency monitors are more ex¬ 
pensive than standard SVGA—they 
start at approximately $400—but they 
can grow with you better than any 
other monitor. 

Warranty, Service, 

And Upgrades 

All manufacturers offer at least a 
one-year warranty; many offer two 
years or more. Warranties are impor¬ 
tant, but even more important is the 
company standing behind the war¬ 
ranty. Make sure when you buy your 
video board that you know how to get 
warranty service. 

As with most components, it’s gen¬ 
erally best to buy from a company 
with a recognizable name. Major 
board manufacturers such as ATI 
Technologies, Video Seven, Hercules 
Computer Technology, and Orchid 
Technology get much of their busi¬ 
ness from repeat customers. There’s 
a reason for that: service. 

Many of the companies now have 
bulletin board systems from which 
you can download the latest device 
drivers, software upgrades, and other 
information. In addition to the BBS, 
find out if the manufacturer has an 
800 phone number for support, the 
cost of the support, and period of time 
that you get support. 

Some vendors charge for support, 
either directly or via a 900 telephone 
number. From the user’s perspective, 
free support is always preferred. 

Whichever graphics upgrade you 
select, chances are you’ll not only see 
the results immediately, but you’ll 
find a whole new enjoyment in com¬ 
puting. There’s nothing like crisp 
text, sharp graphics, and the elimina¬ 
tion of eye strain to make computing 
a pleasure. ■ 
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Hard Cards 


Are you running out of space on your hard drive? If so, perhaps 
one of these popular hard cards will meet your needs. 


I f you need a quick and easy way 
to add 40-100Mb of hard disk 
storage to your computer, but you’ve 
already filled all of your system’s 
hard drive bays, consider a hard card: 
a hard drive and controller mounted 
on a standard expansion card. For this 
section we reviewed three of the more 
popular hard cards for size, speed, 
installation, cost, documentation, and 
technical support. 

What makes a hard card unique is 
the ease with which it can be installed 
and moved from system to system. 
Installation consists simply of open¬ 
ing the computer case, pressing the 
hard card into a standard expansion 
slot, securing the card with a screw, 
and closing the case. To remove the 
card, open the case, unscrew the card, 
and pull it out of the slot. Even the 
most timid computer owners will find 
this procedure simple. Some hard 
cards require starting your system 
with a special boot disk and installing 
the disk manager software that comes 
with the card. 

By contrast, installing a fixed hard 
drive can be a lengthy process. Many 
hard drives require mounting brack¬ 


ets, which you have to attach prior to 
installation. With some drives, you 
have to establish the address and type 
of hard drive through your computer’s 
BIOS, and some of the older BIOS 
chips don’t recognize some of today’s 
newer hard drives. Finally, you usu¬ 
ally have to format your fixed hard 
drive when installation is complete. 
In our tests only the HDI card needed 
to be formatted, since the other cards 
came preformatted from the manu¬ 
facturer. 

Who Uses a Hard Card? 

Some people use hard cards when 
they have no other available hard 
drive bays. Other people use them 
instead of a removable hard drive: 
Once you back up data to the hard 
card, it’s easy to remove the card and 
install it in another computer. You 
can protect sensitive data by remov¬ 
ing the hard card at the end of every 
day and placing it in a secure location 
like a safe or locked room, or taking 
the card home with you. 

Like a fixed hard drive, a hard card 
is assigned its own drive letter by 


your system. The data access rate— 
the time it takes the read/write head 
to reach a given sector on the drive— 
is usually comparable to that of a 
fixed hard drive. For example, the 
Plus Hardcard II XL drive—one of 
the fastest hard cards on the market— 
has an effective access time of 9 
milliseconds (ms), the CMS 
245.36Mb hard card has an access 
rate of 12ms, and the HDI 105 Card 
Drive has an access rate of 15ms. 
These figures are equivalent to 
Conner and Maxtor drives of similar 
size, which have access speeds of 
between 14-19ms. 

Depending on how thick it is, a 
hard card can take up to two card slots 
or require installation in an end slot. 
All of the cards we tested were able to 
fit into a single card slot. 

Cost 

Prices for hard cards have fallen dra¬ 
matically over the last year, making 
them very competitive with fixed 
hard drives. For example the Plus 
Hardcard II XL 105Mb from Quan¬ 
tum has a suggested retail price of 
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$569, Hard Drives International’s 
105Mb card (XT version) is priced at 
$459, and the CMS 245.36Mb hard 
card is priced at $1,199. Equivalent 
fixed drives sell for about $450 for 
120Mb and $750 for 200Mb. When 
determining whether a particular hard 
card will fit your needs, you should 
also consider other factors like speed, 
ease of installation, IDE conflicts, 
sturdy construction, and company 
technical support. 

Testing Conditions 

We reviewed hard cards from Hard 
Drives International, CMS, and Plus 
Hardcard. Each drive was evaluated 
on the basis of performance and ease 
of installation. The test computers 
were a 286 running at 16 MHz and a 
386 and i486 running at 33 MHz. 

The drives from CMS and HDI 
have an IDE controller on the card, 
and will not run as long as another 
IDE controller is present in the com¬ 
puter. Our testing systems had exist¬ 
ing IDE controllers installed, and 
locked up without an error message 
during installation of the CMS and 
HDI hard cards. We then tried to 
install these hard cards in systems 
where IDE drives were present but 
switched off, and the systems locked 
up again. We finally succeeded when 
we replaced existing system control¬ 
lers with a single 8-bit floppy-only 
controller. You can pick up a floppy- 
only controller card for about $50 at 
most computer hardware stores. 

REVIEWS 


Hard Cards vs. Hard Drives: 

Comparisons of Access Time, Performance Speed, and Cost between 
Hard Cards tested and comparable popular standard hard drives. 





HDI Card Drive 105 


The HDI 105 is a Seagate ST3120A 
hard drive connected to an 8-bit IDE 
controller and mounted on a full- 
length expansion card. It provides 
105Mb of storage space in IDE for¬ 


mat and includes a hard disk manager 
and checker, plus the information 
needed for installation. 

HDI offers hard cards in 20,30,40, 
50, 80, and 105Mb configurations. 


The cards differ not only in storage 
size but in disk manufacturer. For 
example, the 40Mb card is a Conner 
Peripherals disk, the 80Mb is a Maxtor 
disk, and the 105Mb is by Seagate. 
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The drive comes unformatted from 
HDI; you format the disk using the 
disk manager software. Before using 
this software, you need to install your 
DOS system on a floppy disk using 
the FORMAT /s command, then 
reboot your computer with the boot 
floppy disk in drive A. Once the 
system is up again, you must re¬ 
place your boot disk with the disk 
manager software floppy and copy 
the necessary hard drive installation 
programs to the hard card. After per¬ 
forming this installation, you will be 
able to boot your system from the 
hard card. 

On most AT computers, you will 
need to set the BIOS to “No Hard 
Drive.” To change the hard drive 
configuration in your BIOS, enter 
CTRL+ALT+DEL to do a warm boot. 
Immediately after initiating the warm 
boot, press the DEL key, which will 
call up the BIOS Management Tool. 


CMS 245.36Mb 

For our test, CMS provided a custom 
16-bit hard card with an impressive 
245.36Mb Seagate drive. 

Even though no documentation was 
provided for this custom card, instal¬ 
lation was surprisingly straightfor¬ 
ward once the company’s technical 
support faxed us information on 
switch settings. Like the HDI hard 
card, the CMS has to be the only IDE 
controller in the system, and our test 
computer locked up during installa¬ 
tion. After replacing the test system’s 
IDE controller with a floppy-only 
controller, we were able to bring up 
the preformatted drive by setting the 
BIOS hard drive settings to “No Hard 
Drive” and booting up with the drive. 

The case is a simple box frame, 
which adds strength and solidity to 
the drive unit. In addition, the card 
has rubber feet that rest on the chip 


Toggle through the hard drive selec¬ 
tion menu until it reads “No Hard 
Drive” and save the new BIOS con¬ 
figuration by pressing the ESC key. 
After you have changed the BIOS, 
the computer will warm boot and 
accept the new BIOS instructions. 

Since this drive will not run with 
another IDE controller in the system, 
we had to remove the existing IDE 
controller from the test unit and re¬ 
place it with a floppy-only controller. 
Fortunately, the manual warned us of 
this potential conflict, making iden¬ 
tifying and solving the problem easy. 

The only problems encountered 
with this card were its 8-bit IDE 
controller and an extra length of metal 
that sticks down below the card 
when you install it on the 
motherboard. This hard card frame 
could conflict with extended memory 
or other hardware objects commonly 
located near the front of many 


set on the motherboard—a clever 
way of keeping metal from touching 
metal within the computer. 

We did run into a few problems, 
however. First of all, the Seagate 
Model ST3283A drive was quite noisy 
when it was accessing data. Our 386 
and i486 motherboards had memory 
chips and jumpers located near the 
front, so we had problems seating the 
card. We were eventually able to 
install the card after testing every slot 
to find one that would seat the card 
properly. While we were able to in¬ 
stall the card with ourpresent memory 
configuration, we realized that if all 
of our memory slots had been filled, 
we would have not been able to in¬ 
stall the hard card without having to 
remove some memory chips. At this 
time, the company doesn’t plan to 
correct this problem. 


motherboards. On the positive side, 
the hard card runs as well as most 
fixed IDE hard drives we’ve used, 
and HDI’s customer service depart¬ 
ment handled our test call quickly 
and effectively. 

Documentation Rating: Adequate The 

installation instructions were printed 
on a single sheet of paper accompa¬ 
nying the user’s manual, and were 
clear and concise. Installation was 
quick, consisting simply of plugging 
the card into a slot on the motherboard 
and running the disk manager soft¬ 
ware. The Troubleshooting section 
of the manual consisted of switch 
settings for addressing the card. 
Technical Support Rating: Excellent An 
800 number is provided for technical 
support. Our test call took only three 
minutes from start to finish. The sup¬ 
port staff picked up the phone in two 
to three rings and was knowledge¬ 
able and informative. 


Documentation Rating: N/A Since this 
was a custom drive, the normal docu¬ 
mentation was not included. There¬ 
fore, the documentation can’t be rated. 
However, we were able to install the 
card without the instructions. The 
company informed us that documen¬ 
tation was being printed at the time of 
our review. 

Technical Support Rating: Adequate 

Technical Support is available 
through the company ’ s central phone 
number, which is not toll-free. Tech¬ 
nical support answered the phone in 
two or three rings, but we were put on 
hold frequently. Since this was a 
custom card, the Tech Support staff 
was unfamiliar with its configuration 
needs, and took about 5-10 minutes 
to answer our test question. We felt 
that tech support was trying to be 
helpful, but needed improvement. 
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Quantum’s Plus Hardcard II XL 


The Plus Hardcard II XL from Quan¬ 
tum, available in 52Mb and 105Mb 
versions, shows forethought and in¬ 
sight on the part of its designers. The 
card includes a well-written manual, 
drivers, and a list of items you should 
find in the box. Its greatest benefit is 
that the card doesn’t conflict with the 
hard drive disk controller you cur¬ 
rently have installed in your com¬ 
puter. The Hardcard II XL ran our 
tests without any problems despite 
two existing IDE controllers in our 
system. 

Of the cards tested, the Hardcard II 
XL is the easiest to install. All you 
have to do is add a driver line to your 
CONFIG.SYS file and run a small 
Install program. Since it doesn’t con¬ 
flict with other controllers, it’s also 
the most flexible card for users that 
want to swap it from one system to 


another. The Hardcard II XL fit eas¬ 
ily into an expansion slot and ran 
effortlessly with our existing drives. 

Another feature found on the 
Hardcard II XL is a 64K on-board 
firmware cache that gives the card an 
effective access rate of 9ms—faster 
than many of the fastest fixed hard 
drives. 

One of the strongest features of the 
Hardcard II XL is that it lets you 
install multiple Quantum cards with¬ 
out altering your system require¬ 
ments. Since the Hardcard II XL 
doesn’t conflict with other IDE-based 
hard drives, your 286, 386 or i486- 
based computer can contain hundreds 
of megabytes of storage space with 
the convenience of a simple plug-in- 
and-go hard card. 

Hardcard II XL drives are compat¬ 
ible with 286,386, and i486 comput¬ 


ers with most operating systems and 
environments, including DOS, Novell 
NetWare, Microsoft Windows, and 
OS/2. 

Documentation Rating: Excellent In¬ 
structions were step-by-step and ex¬ 
tremely clear. A very comprehensive 
troubleshooting section was provided, 
but we didn’t need it because instal¬ 
lation was so easy. The manual is 
virtually dispensable once the card is 
installed. 

Technical Support Rating: Good 

A 900 number is provided for Tech¬ 
nical Support, with a surprising $5 
per call charge, regardless of the 
duration. We were on hold for 2-3 
minutes before our call was taken. 
The Technical Support staff under¬ 
stood the problem and was able to 
solve it on the phone in less than 
five minutes. 


Summary 

Each of the hard cards tested had 
noteworthy strengths. The HDI Card 
Drive 105 comes in a wide variety of 
storage sizes at a reasonable cost with 
the best technical support. The CMS 
custom hard card was well built and 
had a rugged design, plus the largest 
storage space of those tested. The 
Hardcard II XL was the easiest to 
install and was the most flexible for 
working with an already-installed 
hard drive. 

If your hard drive and drive bays 
are full, or you’d like the conve¬ 
nience of an essentially removable 
hard drive, then a hard card makes 
sense. With competitive prices, com¬ 
parable speeds, and ease of installa¬ 
tion, hard cards have more to offer 
now than ever before. ■ 


- Produ 

cts Featured - 

Product 

Company 

HDI Card Drive 105 

Hard Drives International 

1912 West Fourth Street 

Tempe, AZ 85281 
(800) 488-0001 

CMS 245.36Mb 

CMS Enhancements 

2722 Michelson 

Irvine, CA 92715 
(714) 222-6646 

Plus Hardcard II XL 

Quantum 

500 McCarthy Boulevard 

Milpitas, CA 95035 
(800) 624-5545 
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Laser Toner 
Cartridge Refills 


If you’re a steady user of lasers you can bring down the per page cost of 
your printing by having your old laser cartridge refurbished rather than 
buying a new one every time. There’s two other pluses as well. You’ll be 
able to output more pages before the next refill and you won't add to the 
deterioration of the environment. 



I magine a hill hundreds of feet tall 
and many acres wide, filled with 
plastic and other non-recyclable or 
toxic materials. Now put a tall, strong 
fence around it for 100,000 years, to 
keep out flora, fauna, and humans. 
That is the amount of waste gener¬ 
ated by the more than 20 million laser 
toner cartridges currently being dis¬ 
carded annually. 

Like disposable diapers and plastic 
soda bottles, used laser cartridges are 
one of those pesky, but seemingly 
unavoidable environmental atroci¬ 
ties. Or are they? The next generation 
of non-impact printers may partially 
or even completely eliminate car¬ 
tridges, but that’s still months or years 
in the future. In the meantime, you 
can be kind to the planet, save money, 
and maybe even get a higher quality 
printout by extending the life of your 
current Hewlett-Packard and Canon 
laser printer cartridges by recycling 
them via a method called 


remanufacturing. 

A new Hewlett-Packard SX-type 
laser toner cartridge for the Series II 
and III LaserJet printers has a list 
price of $125, and a street price of 
between $75 and $105. (While we’re 
focusing primarily on the ubiquitous 
Hewlett-Packard/Canon SX car¬ 
tridges in this article, much of the 
same information is applicable to 
IBM, Ricoh, and other types of car¬ 
tridges.) Most laser printer owners 
use a cartridge until the toner is vir¬ 
tually depleted and the type or image 
appears too light on the paper; then 
they throw it away and put in another, 
new unit. Having a disposable laser 
toner cartridge is quick and conve¬ 
nient, but it’s also expensive and 
wasteful. 

Originally, Canon designed all its 
cartridges as single use disposable 
items. But not long after the first 
generation of desktop laser printers 
hit the market in the mid-80s, a hand¬ 


ful of cost conscious technical types 
discovered that they could often ex¬ 
tend the useful life of the cartridge by 
a factor of two or three—and eventu¬ 
ally 12 or more times—at a cost 
significantly lower than the price of a 
new unit. How? It turned out that 
while the toner in the cartridge be¬ 
came exhausted, the light-sensitive 
OPC (Organic Photoconductor) drum 
could still be used for many addi¬ 
tional pages. 

That’s the core of what eventually 
evolved into a multi-hundred million 
dollar industry: remanufacturing la¬ 
ser cartridges. 


What Is Cartridge 
Remanufacturing? 

Remanufacturing is a sophisticated, 
multi-step process that turns ex¬ 
hausted cartridges into as-good-as- 
new or even better-than-new condi¬ 
tion, at the cost of roughly half to 
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two-thirds of a new unit. The car¬ 
tridge is disassembled; the recovered 
spent toner is discarded and all parts 
are thoroughly cleaned; worn parts 
are refurbished or replaced; the drum 
is polished, or chemically treated to 
extend its life, or replaced; it’s then 
filled with fresh toner, reassembled, 
sealed and tested; a new felt wand is 
provided; and finally, it’s shipped 
back to the owner. 

There are hundreds of companies 
that specialize in remanufacturing 
laser cartridges. If the quality and the 
type of service they offer were iden¬ 
tical, it would be a very easy matter 
to select a remanufacturer solely upon 
price and convenience. However, 
there are a number of subtle and 
significant variables that hinder easy 
comparison. Read on, and we’ll tell 
you everything that you should know 
about remanufacturing. 

My Cartridge Or 
Your Catridge? 

Most national remanufacturers re¬ 
quire that you send them your de¬ 
pleted cartridge and felt wand in good 
condition, preferably in the original 
carton. The general rule of thumb is 
that you pay to ship it to them. The 
return shipping cost is included in 
their price. (There are exceptions, 
however.) 

Incidentally, many local or regional 
companies provide a free pickup and 
delivery service to customers within 
a certain radius. Although most com¬ 
panies will rebuild your own car¬ 
tridge, others simply swap it for an 
already remanufactured unit that 
someone else sent in earlier. There 
are two schools of thought about this 
use-my-own or send-and-swap ap¬ 
proaches. By having them 
remanufacture your own cartridge, 
you can be reasonably sure that you 
won’t get someone else’s lemon, or a 
unit with a drum that’s close to its 


expiration limit. On the other hand, 
rebuilding a cartridge involves, on 
average, a 24-to-72 hour turnaround, 
so it may be longer before you get it 
back. A swapped unit can be filled 
immediately from existing stock. It 
might also be better than your own 
cartridge. 

If you don’t have a cartridge, or if 
it’s damaged and therefore not reus¬ 
able, don’t worry. Most companies 
sell refurbished cartridges for $10- 
$15 above the going rate for 
remanufacturing your cartridge. 

How Much Is 
Enough Toner? 

A standard, off-the-shelf, new Canon/ 
Hewlett-Packard SX-type laser car¬ 
tridge contains exactly 200 grams of 
its own brand medium-grain toner, 
or, enough toner to print, on average, 
3,000-4,000 pages of double-spaced 
text. (That’s assuming a 6% den¬ 
sity—meaning, only 6% of the sur¬ 
face of the paper is covered with 
toner. The exact number depends on 
the density setting you use, the type¬ 
face, etc. Graphics images and desk¬ 
top publishing applications, how¬ 
ever, routinely use much more toner 
than text—25%-40% densities are 
common—meaning that you might 
only be able to print a few hundred 
pages before the cartridge is empty.) 

Most remanufacturers refill SX 
cartridges with at least 225 grams of 
generic toner (generic or third-party 
toner is considered superior to 
Canon’s toner), which supposedly 
provides an extra 10%-25% of print¬ 
ing. Believing that more is better, 
some remanufacturers boast that they 
add 250g, 275g,or even 300g of toner. 
Whether or not additional toner will 
boost output is a matter of consider¬ 
able controversy. As a practical mat¬ 
ter, squeezing in more than 225g in a 
standard SX cartridge could conceiv¬ 
ably compress and compact some of 


the toner. While it won’t damage 
your printer or significantly affect 
print quality, toner compression may 
effectively cancel out any gains in 
extending the number of pages that 
can be printed. 

However, some companies, in ad¬ 
dition to remanufacturing standard 
SX cartridges, produce their own, 
slightly larger cartridge—modestly 
called super cartridges—that can ac¬ 
commodate 300g of toner, with vir¬ 
tually no threat of compression. Then, 
it’s possible to get 5,000 or more 
pages from one reload. 

Typically, there are three grades of 
toner that you can order: coarse, 
medium, and fine grain. Toner is 
nothing more than tiny iron filings 
that are fused onto paper by a heating 
element in the laser printer. The size 
of the filings, however, can be criti¬ 
cal. Most cartridges are filled with a 
medium grain toner, the best choice 
for text and occasional graphics use. 
Coarse grain toner is blacker, and is 
more suited for graphics applications. 
Fine and ultra-fine grain toner is more 
powdery, but leaves less residue. It is 
used primarily by the latest genera¬ 
tion laser printers that produce high 
resolution images of 400x400, 
600x600, or even 1,200x1,200 dots 
per inch (dpi). Most remanufacturers 
charge more for coarse and ultra-fine 
grain toners. 

Many remanufacturers also offer 
colored toner for $ 15-$20 extra. Blue, 
brown, yellow, green, and red are 
common colors. A handful of compa¬ 
nies also offer silver and gold. (Avoid 
the red, however, since it tends to 
turn rusty orange rather than a true 
red.) 

Another type of toner offered for 
extra money is MICR (Magnetic Ink 
Character Recognition), which can 
be scanned by high-speed magnetic 
readers. MICR is used primarily to 
print payroll or corporate checks with 
imbedded account codes. 
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Replace Or Refurbish? 

The most important part of the toner 
cartridge is the OPC drum. Canon’s 
CX and SX-type drums are, theoreti¬ 
cally, good for 8,000-12,000 prints, 
or 2-3 remanufacturing cycles. Most 
remanufacturers’ basic service in¬ 
cludes inspection and cleaning of the 
original drum. This should be all 
that’s necessary. Unfortunately, for 
no discemable reason, many original 
equipment drums barely live through 
their first life cycle. In addition, 
they’re very soft and susceptible to 
scratches and nicks that leave a dis¬ 
tracting impression on every printed 
page. That’s why even the best 
remanufacturing services discourage 
users from refilling a cartridge more 
than twice—unless something is done 
to improve or replace the drum. In 
fact, some remanufacturers are so 
negative about Canon’s OPC drum 
that they advise discarding the origi¬ 
nal drum the first time the cartridge is 
sent in for service. In fact, several 
companies routinely discard any OPC 
drum they find and automatically 
replace it with a generic as part of 
their regular service. 

Some services will, for free or for 
a nominal sum ($5-$10), coat a drum 
with a substance that supposedly ex¬ 
tends its life while hardening it against 
scratches. Whether or not this really 
works is questionable: Some swear 
by it, while others swear at it. The 
only way to find out is to try it. 

Because of the aforementioned 
problems, most remanufacturers 
strongly suggest replacing your origi¬ 
nal drum after two or three cycles. A 
new OPC drum usually costs about 
$15. Given a choice between select¬ 
ing a direct replacement from Canon, 
or a generic equivalent, opt for the 
latter. Most users report that generic 
drums produce a higher quality print 
and last longer. 

Increasingly, most manufacturers 


try to persuade customers to upgrade 
to premium long-life drums. Costing 
between $30 and $45 each, these 
drums are often guaranteed for 10, 
12, or even more recharge cycles. 

What Sort Of Guarantees 
Should You Get? 

Of course, most remanufacturers 
guarantee their work against defects 
and poor print quality. If you aren’t 
satisfied with the results, you can 
usually get a refund, an exchange, or 
another rebuild. But the guarantee 
that you should really be concerned 
with is if the manufacturer will agree 
to compensate you for any damage to 
your laser printer caused by a faulty 
cartridge. 

Hewlett-Packard, Canon, and other 
laser printer manufacturers will not 
honor your warranty if the printer has 
been damaged because of a 
remanufactured cartridge. However, 
most, but not all, remanufacturers 


promise to pay to repair or replace 
your printer if you can pro ve that they 
caused the problem. Make certain 
that you get that guarantee in writing. 
If a company isn’t willing to give it to 
you, perhaps it’s time to take your 
business to another remanufacturer. 

Fill-lt-Yourself 
Super Cartridges 

Several remanufacturers have devel¬ 
oped a product for companies that 
want to recycle their printer toner 
cartridges, but don’t want to be both¬ 
ered shipping them back or waiting 
days for them to be returned. It’s a 
modified super cartridge with over¬ 
sized plugs that can be safely and 
easily drained and refilled. The parts 
that ordinarily need cleaning or re¬ 
placing are constructed so they may 
go through a certain number of refills 
without suffering any ill effects. 
Depending upon the manufacturer, 
they may be recharged a total of four 



You may not read about laser toner cartridge remanufacturers in 
Entreprenuer magazine, but such companies (like J R Laser 
Technologies, Inc., shown here) are in the midst of a multi-billion 
dollar boom. 
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The ICRA 


If you wish to contact a local remanufacturing 
company, call the International Cartridge Re¬ 
cycling Association, a 600-member trade orga¬ 
nization. The ICRA will be happy to provide you 
with the names of remanufacturers that do 
business in your area. 

Call (202) 857-1154. 

V ' ■ :■ - '3T...fei-^ J : : ' : T : -■ v'"''' V ■ : V 


to six times before wearing out. Al¬ 
though a bottle of toner costs only 
$10-$15, there’s no real dollar sav¬ 
ings because the initial cost of these 
super cartridges is quite high ($ 160 to 
$175). But the advantage is that you 
can do your own recharging in min¬ 
utes, rather than waiting for days. 

Extending The Life 
Of Your Cartridge 

Here are a few things you can do to 
stretch the number of pages that you 
print, as well as extend the useful life 
of your cartridge: 

• Turn down the darkness wheel in¬ 
side your laser printer. Your pages 
print slightly lighter, but you will 
probably get more of them. 

• Clean your laser printer’s cartridge 
and print path occasionally with one 
of the commercially available sheets 
soaked with alcohol and solvents. It 
helps cut down toner build up, so you 
can turn the darkness wheel down 
and still get the same intensity of 
print. 

• Clean (regularly) your printer’s 
corona wires, and either use an air 
canister or a vacuum cleaner to re¬ 
move dust that might eventually work 
its way into your cartridges. 

• Take your cartridge out (occasion¬ 
ally) and gently rock it from side to 


side. This helps prevent clumping. 

• Store fresh cartridges in a cool, dry 
area. Heat and moisture can fuse the 
toner together in clumps large enough 
to damage your printer or cause it not 
to print at all. 

• Put dates on your cartridges, both 
new and remanufactured, and use the 
oldest first. 

• Save all the original packing, be¬ 
cause that’s the best way to ship 
cartridges without damage. 

• Don’t try to stretch a cartridge’s 
useful life too far. Inspect the car¬ 
tridges each time they are remanu¬ 
factured for wear, fatigue, nicks in 
the plastic, etc. Then, when it’s time, 
either trade it in to your 
remanufacturer for credit or send it 
back to Canon or Hewlett-Packard 
for final recycling. 

Proper Disposal 
Of Old Cartridges 

Incidentally, even if you don’t want 
to use remanufactured cartridges but 
insist on new ones every time, most 
companies will pay you $5-$10 for 
your used cartridges. Recently, HP 
and Canon have begun including a 
prepaid mailer in every new car¬ 
tridge box. Instead of discarding the 
used cartridge, you mail it back to the 
company, and they’ll recycle the 


metal parts and toner, grind up, melt, 
and reuse the plastic to make new 
cartridge cases. They won’t give you 
any cash refund, but you’ll have the 
satisfaction of knowing that your 
empty cartridge won’t end up in a 
landfill somewhere. 

What About The 
“Drill And Fill” Method? 

Before remanufacturing, there was 
the “drill and fill” method for reusing 
toner cartridges. Drill and fill is ex¬ 
actly like it sounds. A small hole is 
drilled in the bottom of the plastic 
cartridge, the exhausted toner is al¬ 
lowed to pour out, and then the hole 
is plugged up with tape. A second 
hole is drilled on the top, into which 
a bottle of fresh toner is dumped. 
Then, that hole is plugged up too. 
Theoretically, the cartridge is now 
good for a few thousand pages, and 
could be successfully refilled at least 
one more time before the OPC drum 
loses its charge. 

On the plus side, drill and fill car¬ 
tridge refilling is relatively inexpen¬ 
sive. Do-it-yourselfers who are handy 
and not afraid of getting their hands 
dirty (It can be a messy process.) can 
buy kits and bottles of toner from a 
number of suppliers and distributors 
for as little as $8-$10 per charge. 
There are also many commercial ser¬ 
vices that will fill your cartridge and 
replace the felt wand, at an average 
cost of between $15 and $35. 

However, there are so many mi¬ 
nuses to the drill and fill method that 
we strongly advise against it. Since 
fill and drill doesn’t involve disas¬ 
sembly of the cartridge, there’s no 
way that it can be completely cleaned 
of spent toner, or that worn parts can 
be repaired or replaced. By forcing 
toner down a small hole, it often 
compacts and clumps, thus rendering 
much of it useless. Furthermore, 
clumped toner tends to scratch the 
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CARTRIDGE REMANUFACTURERS 


Here’s a list of cartridge remanufacturers you can contact 


Advantage Laser Products 1929 
Quenn City Avenue Tuscaloosa, AL 
35401, 800-239-4027. $45.00 per 
cartridge which includes cleaning 
and replacement of any broken or 
worn parts free, shipping included. 

Black Lighting; RR 1 Box 87; 
Hartland, VT05048; (800) 252-2599; 
$59.99 standard, $69.99 forgraphic 
(darker grade); includes return ship¬ 
ping; 24-48 hour turnaround; fills 
with 250g; includes polish; addi¬ 
tional cost for OEM replacement 
drum $9.00, $34.95 for long- life 
drum; $89.99 forcolordrum; $79.99 
for transfer (for T-shirts). 

CAL Toner 10923 Randall St. 
Unit A, Sun Valley, CA 91352 
(800) 966-8738; $29 per cartridge, 
drum replacement additional, re¬ 
turn shipping included. 

Cardinal Cartridge & Supplies; 

2833 Old Higgins Road; Elk Grove 
Village, IL 60007; (800) 225-8672; 
$59; includes return shipping; 24- 
hour turnaround; fills with 250g; re¬ 
place OPC drum with long-life Turbo 
for no additional cost; color and 
MCIR toners, $20-$25 more. 

Chenesco Products; 62 North 
Coleman Road; Centereach, NY 
11720; (800) 221-3516; $44.95, 
shipping extra; 24-48 hour turn¬ 
around; fills with 250g; treats drum 
with long-life substance; $32.95 for 
long-life drum replacement; super 
cartridge with new drum $79.95; 
colors $15 additional; MICR toner 
for $15 additional; no extra charge 
for fine-grain. 

Chenesor Products 2221 Fifth Av¬ 
enue Ste. 4 Ronkonkoma, NY 11779 
516-467-3205. $44.95 percartridge 
refill which includes cleaning and 
examination, fully garenteed for 1 
year, new drum cost is $32.95, and 
used is $12.00. Cartridges returned 
within 48 hours, and same day 24 
hour service available. 


Discount Laser Supply 203 

Wildmere Dr. South Bend, IN 46615. 
800-786-2270. $39.95 percartridge, 
all changes included in price, ship¬ 
ping paid for only on return of pack¬ 
age, visa and mastercard accepted. 

Eagle Business Machines 72 N. 

Saw Mill River Rd.,Elmsford, NY 
10523, 914-592-4946Total cost for 
cartridge $49.95, drum replacement 
in-cluded,shipping, no additional 
cost. 

Innovative Scientific Con¬ 
cepts 2356 Winter Woods 
Blvd.,Winterpark, FL 32792407- 
657-7758. First time buyers, $75 
which inludes replacement of drums 
to Long Life Drums, 2nd refill $45 no 
replacement, shipping and handling 
included in all. 

JR Laser Technologies, LTD PO 

Box 865 Mahopac, NY 10541,800- 
866-3791. Price depends on size of 
cartridge but, 90% of cartridges are 
$42, New York residents pay NY 
State sales tax, Shipping unless 
you live in NY is not included for 
delivery to Co., but Co. will UPS 
package back to you. 

Laser Charge 11130 Metric Blvd. 
Austin, TX 78758, 800-299-8134. 
$49.00 per cartridge, next day ser¬ 
vice avalible in local areas, return 
UPS shipping included. 

Laser Renew of CT 55 Carmen Hill 
Rd., New Milford, CT 06776-4509, 
800-347-4221 $44 percartridge with 
exchange, $55 without exchange, 
no additional charge for shipping, 
additional charge if you want a su¬ 
per drum ther is an additional charge. 

Laser’s Edge, Inc.; 201 S. 23rd 
Street; Fairfield, IA 52556; (800) 
635-8088; $49; includes return ship¬ 
ping; 2-3 day turnaround; fills with 
250g for regular, 300g for jumbo; 
$13.33 extra for jumbo cartridge; 
$30 extra for long-life drum. 



Lasertone Inc. 1826 Myrtle Av¬ 
enue El Paso, TX 79901,800-333- 
7571. $69.95 per cartridge which 
includes a new super toner car¬ 
tridge in place of your cartridge, also 
included is a long life optical drum, 
return shipping included. Volume 
discounts avalable. 

Mid West Stationers 908 Broad¬ 
way Marysville, KS 66508 800-562- 
2245. $39 percartridge, prices may 
vary according to quantity and 
model, shipping inbcluded, drums 
are an additional cost. 

National Toner Supply 800 Sum¬ 
mer Street Stamford, CT 06901800- 
676-0749. $45 per cartridge, pick¬ 
up and delivery included, 10% dis¬ 
count on first cartridge, 10th car¬ 
tridge free, drum replacement addi¬ 
tional. 

Pacific Toner Service 4010 Foot¬ 
hill Blvd., Ste. 113 Roseville, CA 
95678 

800-545-4579. $36.95 percartridge, 
shipping not included, drum replace¬ 
ment extra. 


(Cartridge Remanufacturers List¬ 
ing continued on next page) 
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soft and sensitive OPC drum. These 
problems and deficiencies frequently 
produce streaks, blots, blurs, or 
scratches on every printed page, so 
the print quality is terrible. Worse 
yet, the seals over the holes occasion¬ 
ally rupture. This leaking toner could 
seriously damage or even destroy a 
laser printer. 

So notorious and unreliable has the 
drill and fill method been from the 
very beginning that it has given rise 
to several rumors that still live on 
today. One rumor was that Canon 
secretly put in “killer” toner particles 
that deliberately damage the drum, 
thereby making quality recharging 
impractical. The other was that using 
a refilled cartridge will void your 
warranty and could even destroy your 
printer. Neither myth is true, although 
it’s easy to understand why many 
people would believe the killer toner 
theory because of the poor quality 
that drill and fill recharged cartridges 
produced. 

Legally, using a refilled or even a 
remanufactured cartridge won’t void 
your laser printer warranty, unless 
any damage done to the printer is a 
direct result of using a faulty car¬ 
tridge. 

Incidentally, don’t confuse drill 
and fill with a variety of the so-called 
super cartridge kits that some compa¬ 
nies sell. These particular super car¬ 
tridges are specially designed units 
that come with built-in plugs, safe 
sealers, long-life drums, and bottles 
of toner. They are designed to be 
easily refilled, without mess, and 
without having to replace parts or 
clean out the cartridge. 

The Remanufacturer 
That's Right For You 

A rough estimate is that there are 
more than 600 national firms that 
specialize in remanufacturing and a 
countless number of local companies 


that offer it with other services. You 
can see their ads in computer maga¬ 
zines and even general business pub¬ 
lications. The general rule of thumb 
is that you are responsible for send¬ 
ing the cartridge to them; they pay the 
return shipping. (There are excep¬ 
tions, however.) Locally, many com¬ 
panies advertise in the Yellow Pages 
under Computer Repair, Supplies, or 
Services. One advantage of using 
someone local is that many local 
companies offer free door-to-door 
pickup and delivery. Although it’s 
probably convenient, we advise 
against using your local computer 
store. Most simply mark the price up 
significantly and send the cartridge 
out to a third-party remanufacturer. 
Or if the store remanufactures it them¬ 
selves, they might not have the vol¬ 
ume and therefore the experience or 
the expertise to do a good job consis¬ 
tently. 

The most practical approach to 
selecting a regular remanufacturer is 
to send a single cartridge to them, and 
then evaluate the results. Did they 
return it promptly? Is the box and 
packing material in good enough 
condition to be used again? Did they 
include a new felt wand and an in¬ 
struction sheet? Did they send you a 
written guarantee, both for the car¬ 
tridge and against possible damage to 
your laser printer? Does the cartridge 
appear to be completely sealed, or is 
there a residue of toner somewhere 
that might indicate a sloppy job? Do 
pages come out clean, crisp, and dark? 
Does it leave scratches or smudges 
that indicate a damaged drum? Keep 
count: How many copies do you get 
before the cartridge is exhausted? If 
you are not satisfied with the quality 
or the service, take your business 
elsewhere. 

Incidentally, once you have settled 
on a particular company, ask about 
volume discounts. 

So Who Uses Remanufactured 


Cartridge 

Remanufacturers 

Listing 

(continued from preceding page) 


Printworx; 3322 South Memorial 
Parkway; Huntsville, AL 35801; 
(800) 777-9679; $49 for standard, 
$59 for premium cartridge; ship¬ 
ping extra; same day service; fills 
with 250g; everything done on an 
exchange basis; $30 for long-life 
drum; additional charge of $20 for 
color and MICR toner; graphics 
quality (coarse) toner; all drums 
coated. 

Repeat-O-Type Manufacturing 
Corp. 665 State Hwy. 23 Wayne, 
NJ 07470,201 -696-3330. Motified 
cartridge retails for $79.95 4 car¬ 
tridges included, color refills 
$24.95, shipping and handling 
icluded. 

SAS Industries; 3091 N. Bay 
Drive; North Bend, OR 97459; 
(800)245-4657; $55; 24-hourturn- 
around; includes return shipping; 
fills with 225g; $30 extra for long¬ 
life replacement drum; doesn’t 
cover damage to printer. 

Southern Cartridge Service, Inc. 

33 Matthews Drive Hilton Head 
Island, SC 29926,800-442-6288. 
$42.00 per cartridge refill, return 
UPS shipping included. 

The Computer Link 3313 Eliza¬ 
beth Avenue Wilmington, DE 
19808, 800-366-6614. Recharge 
prices per cartridge are $45.00, 
UPS shipping is not included, Visa 
& Mastecard accepted. 

The Laser Group 223 Palmer 
Court DeKalb, IL 60115 800-527- 
3712. $34.95 $3 shipping, upgrade 
drum $25 rechargeable in-defi- 
nitely. □ 


Cartridges, anyway? Customers like 
most of the Fortune 500 companies, 
many major universities like Harvard, 
and public institutions like every de¬ 
partment of the State of California, 
that’s who. ■ 
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Modems 


PC Upgrade editors check out performance and cost of 2400-, 
9600- and 14,400-bps modems to help you select the most cost- 
effective alternative. You’ll be surprised at what we discovered! 


ver the last year or so, 
9600 bits per second (bps) 
has gradually become the standard 
speed for modem transmission of 
data. And as is typical in the volatile 
computer industry, once something 
becomes a de facto standard, it comes 
time for a new, more technically 
advanced product to try to take over 
that coveted status. In this report, 
we’ll look at three 9600-bps mo¬ 
dems, and at two newcomers to the 
market that transmit at 14,400 bps. 

One might expect that a 14,400- 
bps modem would perform about 50 
percent faster than a 9600-bps model. 
Real-life performance, however, was 
disappointing by comparison: The 
fastest 14,400-bps modem was only 
4.2 percent faster than the fastest 
9600-bps modem we tested. Com¬ 
pared to the worst-performing 9600- 
bps modem, however, the 14,400- 
bps modems were 37 percent faster. 


The bottom line? With a good 9600- 
bps modem like the U.S. Robotics 
Sportster 9600, you don’t really need 
to spend the extra money for 14,400- 
bps communications. Unless every 
ounce of speed counts to you, save 
the extra $100 or so. (Paradoxically, 
the 14,400-bps Practical Peripherals 
PM14400FXSA costs $549—the 
same price as the 9600-bps Intel 
9600EX. So double-check prices once 
you make your decision.) 

But even 9600-bps modems are 
relatively expensive, at around $300 
to $600. After all, you can join the 
Prodigy information service and get 
a 2400-bps modem—still a widely 
used transmission speed—for only 
$49. Isn’t that good enough? 

Well, maybe. If all you’re going to 
do is use Prodigy or GEnie during 
off-prime hours, the answer is a re¬ 
sounding yes. Though the rate of data 
transfer can be excruciatingly slow 


(if you’re used to using a faster mo¬ 
dem, anyway) these services charge 
a flat monthly fee irrespective of the 
amount of time you spend connected 
to them. Thus you pay no penalty for 
a slow modem. 

But if you’re going to use one of the 
information services that charge by 
the minute, or if you’re going to be 
transferring very large files such as 
the 596,608-byte one that we used in 
our tests, then a faster modem is a 
must. For example, it took 42 min¬ 
utes to transmit our test file at 2400 
bps using the YMODEM-G protocol 
(a mean rate of 237 characters per 
second, or cps), and 50 minutes with 
the YMODEM protocol (200 cps). 
Using the Forval and Practical Pe¬ 
ripherals 14,400 bps modems, that 
same file took only 4 minutes and 42 
seconds to be transmitted (3,573 cps). 
Is your time worth the difference in 
price? If so, get a faster modem. 
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REVIEWS 


Practical Peripherals PM14400FXSA 


The PM 14400FXS A V.32 bis modem 
from Practical Peripherals tied for 
first place with the Forval S A14400 
modem, registering a data transfer 
rate in our test of 3,573 cps. This rate 
was only marginally higher than any 
we’ve received with the 9600-bps 
modems we’ve tested—even though 
our modem software, CROSSTALK 
Communicator, confirmed that we 
had established a connection capable 
of transmitting data at 57,600 bps. 

The design of the modem is un¬ 
usual: It’s about the size and shape of 
a brick standing on edge. (To be 
precise, it measures 3 [W] by 5 [H] by 
10.25 [D] inches.) It has the usual 
array of lights—10 in all—to provide 
the user with constant visual infor¬ 
mation about the modem and the 
status of its telephone connection. It 
has the seven standard lights plus one 
indicating an error-correcting con¬ 
nection (EC), one showing the status 
of the Request to Send (RTS) signal, 
and one showing the status of the 
Clear to Send signal (CTS). 

All these status lights are quite 
nice, and can be really helpful if you 
know what you’re doing. But most of 
us don’t fall into that category—so 
Practical Peripherals has added a 12- 


Forval SA14400 

This was the only other 14,400 bps 
modem that we tested. Like the 
PM14400FXSA \32bis model from 
Practical Peripherals, this modem 
turned in a data transmission speed of 
3,573 cps. The modem features the 



character LCD on the front panel to 
tell you in plain English the speed of 
the connection, the protocols in use, 
the quality of the connection, and 
other vital statistics. It’s the first dis¬ 
play we’ve seen that actually gives 
you helpful, easy-to-use informa¬ 
tion—a fabulous innovation. 

When making a connection, the 
PM14400FXSA will automatically 
negotiate for the best possible con¬ 
nection. To help it perform this task 
the modem is capable of automatic 
fallback to lower line speeds as well 


full complement of hardware proto¬ 
cols to allow it to send and receive 
data at speeds up to 57,600 bps, and, 
like the Practical Peripherals unit, it 
contains an LCD readout panel. The 
Forval display, however, doesn’t de¬ 


V.32bis 

as automatic speed buffering of data 
that is sent. 

Another innovative feature is the 
ROM-based HELP screens that can 
easily be accessed from your com¬ 
munications program. As if all this 
weren’t enough, the device can also 
send and receive Group 3 faxes under 
Class 1 operation at 9600 bps. 

The documentation that comes with 
the modem is extensive, complete, 
and very well indexed. One manual 
deals with the modem itself, while a 
second deals with software that comes 
with the unit. No, you’re not mis¬ 
taken: a communications software 
package is included as well. It’s called 
QuickLink II, and it handles the send¬ 
ing and receiving of both files and 
faxes. 

For those of you who are making 
an effort to support products made in 
the U.S.A., here’s one you can buy in 
good conscience. It’s even covered 
by a lifetime warranty. In short, the 
PM14400FXSA is simply one of the 
best modems we’ve ever seen. 


Price: $549. Company: Practical 
Peripherals, 375 Conejo Ridge, 
Thousand Oaks, CA 91361, (805) 
497-4774. 


cipher the alphabet soup of codes 
often associated with modem status 
indicators—it just shows the two- 
letter codes themselves. It’s also used 
to let one completely program trans¬ 
mission parameters from the front 
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panel. For that, we applaud Forval— 
but we wish the company had gone 
further and eliminated those codes. 

To our knowledge, Forval is the 
only modem manufacturer that keeps 
the software built into your modem 
up to date forever. A telephone line 
called FORVALink allows you to 
download software upgrades and 
improvements directly into your 
modem from Forval’s headquarters. 

The company makes two kinds of 
downloads available: improved code 
and upgrade code. The improved code 
is a debugged version of the software 
you receive when you buy a Forval 
modem, and is available for free to 
any user. (In the fast-moving com¬ 
puter market, new software can some¬ 
times be released before it’s been 
fully debugged, and Forval is to be 
commended for trying to keep its 
customers happy.) Upgrade code, by 
comparison, adds new capabilities to 
your modem—increased speed, for 
example—and is available for a fee. 
We think both options are great ideas 


and would like to see other manufac¬ 
turers jump on the do-it-yourself up¬ 
grade bandwagon. 

Operation of this modem is fairly 
straightforward and takes no more 
than 5 or 10 minutes to get up and 
running. As the modem is aimed at 
first-time users, Forval also includes 
a free copy of CROSSTALK Commu¬ 
nicator. This handy program sup¬ 
ports many but not all popular soft¬ 
ware protocols. It doesn’t handle 
Kermit or ZMODEM—but these and 
others can be added with third-party 
add-on modules. We love Communi¬ 
cator: we use it ourselves for our 
everyday communication. 

The modem comes with two manu¬ 
als, one about the modem itself and 
one for Communicator. Both are well- 
prepared and helpful. 

In all of our work with the Forval 
S A14400 modem we only found one 
flaw: It has no POWER switch. You 
have to unplug it when you want to 
turn it off, or plug it into a switching 
center. How about it, Forval? 



AMT Star 9642e 


The AMT Star 9642e is a 9600-bps 
modem containing all the appropri¬ 
ate protocols—V.32, V.42, V.42 bis 
and MNP 5—to insure error-free 
throughput at 38,400 bps. Unfortu¬ 
nately, while it turns in an outstand¬ 
ing performance with the YMODEM 
software protocol (1,719 cps, the 
highest of all 9600-bps modems 
tested), it does only fair under the 
YMODEM-G protocol, with a data 
transmission speed of only 2,616 cps. 
This modem’s performance is an 
important reminder to make sure you 
know which software protocol you’ re 
going to use most before you buy a 
modem. Don’t make the mistake of 
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assuming that if a modem does well 
with one protocol it will do compara¬ 
bly well with another. 

The frontpanel of the modem sports 
11 indicator lights and three 
pushbuttons: a RESET switch, a dual¬ 
mode Originate/Answer switch, and 
a dual-mode Talk/Data switch. Each 
of the two dual-mode switches uses 
one of the 11 indicator lights to dis¬ 
play its current state. 

The manual that accompanies the 
modem is short, with no illustrations 
and no index. Though it was fairly 


adequate, it didn’t tell us the purpose 
of the two DIP switches on the rear 
panel of the modem. (We finally 
found out that they switch the modem 
into a Dumb mode, shutting off the 
Hayes AT command language so the 
modem can be connected to main¬ 
frames or other, incompatible sys¬ 
tems.) 

The modem also comes with a disk 
that contains a version of the Quick 
LinkII communications program. No 
manual is included, but a file on the 
disk contains documentation that you 


can print, out yourself. 

We found the Star 9642e to be as 
easy to use as the others and encoun¬ 
tered no particular problems other 
than its lackluster performance 
under YMODEM-G. If you’re going 
to stick with the YMODEM protocol, 
this modem is the fastest of the lot. 

Price: $429. Company: AMT Inter¬ 
national Industries, Inc. 16571 
Gemini La., Huntington Beach. 
CA 92647, (714) 375-0306. 


Modem Speed 

9600 and 14,000-bps modems compared using differing protocols: speed in Characters Per Second 


Modem Speed (CPS') 
— Protocol- 


Modem YMODEM-G YMODEM 


PracticalPeripherals 

PM14400FXSA V.32bis 3573 2116 

Forval SA14400 3573 2116 

AMT Star 9642e 2616 1719 

2400 BPS Modem 237 200 


" Number ot characters in test file divided by number of seconds to transmit file over telephone line from Manhattan to Brooklyn. 


Modems Compared: Dollar Cost to Transmit Test File 

Transmission costs to send 596,608 byte fileover GEnie and CompuServe information networks based 
on modem transmission protocol speeds listed in Table 1. 


Modem 

GEnie 2400 GEnie 9600 

CompuServe 


Off Prime 

1 Prime Off Prime 

Prime 

2400bps 

960obps 


($ 00/m) 

($.30/m) ($.30/m) 

($.50/m) 

($.213/m) 

($.38/m) 

Practical Peripherals 






PM14400FXSA V. 32bis 0 

$ .90 $ .90 

$ 1.50 

$ .64 

$ 1.14 

Forval SA14400 

0 

$ .90 $ .90 

$ 1.50 

$ .64 

$ 1.14 

AMT Star 9642e 

0 

$ 1.20 $ 1.20 

$ 2.00 

$ .85 

$ 1.52 

2400 BPS Modem 

0 

$ 12.60 $ 12.60 

$21.00 

$8.95 

$15.96 
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On-Line Power Protection 



I f you regularly use a computer, 
you know the sickening feeling 
you get when a power failure reduces 
your last hour’s work to the ominous 
silence of an unresponsive screen. In 
less time than it takes for the lights to 
flicker, your train of thought is dis¬ 
rupted and your productivity para¬ 
lyzed. Do you even remember how to 
use a pencil? 

Power blackouts aren’t the only 
electrical nicks and bruises to afflict 
your computer and its many sensitive 
electronic parts. During the course of 
a typical work day, there may also be 
power disturbances in the form of 
variations in the supply of electrical 
current. These cause voltage fluctua¬ 
tions that could result in equipment 
malfunction, premature circuit fail¬ 
ure, and information loss. 

Conventional wall sockets usually 
supply 120 volts (V) of alternating 
current (AC). Your computer is 
equipped with a power supply that 
converts this AC power into direct 
current (DC). “Brownouts,” voltage 


dips, and electrical sags occur when 
the power supplied to a wall outlet 
falls between 90 and 105 V AC. These 
glitches may be caused by the start¬ 
up power demands of electrical de¬ 
vices like refrigerators and air condi¬ 
tioners. They also can happen when 
your local power company reduces 
voltage levels to protect generating 
equipment from over-use in peak 
power periods (i.e., during excessive 
heat or cold spells). 

Power surges (called “spikes” when 
they last less than 1/120 of a second) 
occur when there’s a sudden dra¬ 
matic increase in voltage flowing 
through the line. These may result 
from a lightning strike during a local 
electrical storm. More commonly, 
they are caused by transient varia¬ 
tions in electrical loads produced by 
downed power lines, static electric¬ 
ity, or household appliances like re¬ 
frigerators, clothes dryers, well wa¬ 
ter pumps, and air conditioners switch¬ 
ing on or off. 

Surge protectors safeguard your 


computer equipment against poten¬ 
tially dangerous electrical spikes and 
surges. They intercept, then “clamp” 
down on a momentary voltage rise to 
prevent excess juice from passing 
through the lines to your system. The 
less voltage able to get through once 
a surge is detected, the better off your 
hardware will be. One standard, set 
by Underwriters Laboratories, Inc. 
(UL) in 1988, rates 400 volts peak or 
less as the maximum safe pass¬ 
through permitted after clamping. 
Even inexpensive surge protectors 
are usually rated at 350 volts or less. 

Clamping time is only one factor 
you should consider when purchas¬ 
ing a surge protector. Another is re¬ 
sponse time. Generally the faster a 
surge protector’s response time (mea¬ 
sured in nanoseconds or billionths of 
a second), the sooner the device kicks 
in and clamps down on an incoming 
surge. Response time ratings of 5ns 
or less are considered good. Those of 
less than one picosecond (trillionth 
of a second) are better. 
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The Tripp Lite BC 900LAN offers monitoring software for LANtastic, 
AppleShare, and other popular Networking systems, and a LAN 
interface port for automatic, unattended network shutdown. 


Another important factor to con¬ 
sider before you buy a surge protec¬ 
tor is the model’s “energy rating,” 
measured in joules (a unit of energy). 
The higher the energy rating, the 
more voltage the device can absorb 
before it crashes and dissipates the 
surge into the ground. More expen¬ 
sive surge suppressors have energy 
ratings of 300 joules or greater. 

Line impurities like Radio Fre¬ 
quency Interference (RFI) and Elec¬ 
tromagnetic Interference (EMI) also 
affect an AC power cycle. Just as the 
motor in an electric shaver or food 
processor can cause your television 
screen to exhibit white lines (“fuzz”), 
motors in office equipment like pho¬ 
tocopiers and air conditioners or ra¬ 
dio transmitters generate a similar 
“noise.” This interference can cause 
hardware malfunctions resulting in 
data loss. 

RFI/EMI filtered surge protectors 
improve the quality of power trans¬ 
mitted, by reducing the amount of 
radio and frequency pollutants that 
pass through the lines. 

Who Should You Call? 

Surge protectors and noise filters 
smooth fluctuations in electrical cur¬ 
rent, but can’t boost power in the 
event of a brownout or blackout. 
How do you safeguard equipment 
and minimize data loss during a power 
outage? 

Most experienced computer users 
can avoid serious problems by turn¬ 
ing off and unplugging machines and 
peripherals (modems included) be¬ 
fore the onset of a major storm. You 
can also train yourself to save work 
files in progress at regular intervals. 
(Some programs like Microsoft Word 
feature automatic save settings.) 
However, it’s impossible to forecast 
power disruptions that occur within a 
building when load demands are ex¬ 
cessively heavy, nor can you predict 


the exact moment when a local utility 
substation will experience an electri¬ 
cal malfunction. 

Power companies sometimes shut 
off current to correct a line problem 
or to switch electrical loads from one 
generator to another. Even these tem¬ 
porary electrical outages may be haz¬ 
ardous to your computer’s health. As 
this country’s aggregate electrical 
load increases, you can expect black¬ 
outs to occur more often. 

We Stand on 
Guard for Thee 

To protect computers and sensitive 
data against too much or too little 
power, and to filter electricity re¬ 
ceived from the utility company, com¬ 
puting enthusiasts are increasingly 
turning to uninterruptible power sup¬ 
plies (UPS). These devices furnish 
emergency power during blackouts 
and improve power quality during 
brownouts, surges, and spikes. They 
are designed to provide consistent 
high-grade voltage to connected 


equipment. When an electrical prob¬ 
lem occurs, they can begin supplying 
or boosting power in less than a mil¬ 
lisecond (l/1000th of a second), so 
your computer never experiences any 
down time. 

According to industry surveys, unit 
shipments of UPS devices grew by 
nearly 20 percent from 1990 to 1991. 
Continued market growth is expected 
as prices drop, technology improves, 
and the quality of electrical power 
declines. Analysts are predicting rev¬ 
enues of more than one billion dollars 
for this market segment by the end of 
1992. 

Just a few years ago, UPS devices 
were oversized and noisy. As a result 
of technological innovation and the 
trend toward miniaturization, today’s 
models have a sleeker, smaller look. 
Several not only filter out line sags 
and spikes, or kick in during black¬ 
outs (thereby eliminating down time), 
they also come with monitoring soft¬ 
ware able to diagnose line conditions 
and warn users of potential problems. 

There are basically two kinds of 
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Deltec also supplies a utility to monitor their 
UPS systems and PC’s and LAN servers. 


UPS devices: Standby and Online. 
Internal components for both types 
are quite similar. Each one contains a 
battery charger, batteries, surge sup¬ 
pressor, noise filters, plus a DC to AC 
invertor which translates battery (DC) 
voltage into AC current. Computer 
equipment plugs into outlets at the 
rear of a UPS panel. Some UPS de¬ 
vices have more outlets for direct 
connection than others. Life expect¬ 
ancy for UPS batteries ranges from 2 
to 6 years. Optional battery packs 
suitable for daisy-chaining are avail¬ 
able for some models. 

UPS devices draw power from con¬ 
ventional AC wall outlets to keep 
battery chargers charging. The bat¬ 
teries in “Standby” units, however, 
only power connect equipment when 
utility supplied power drops below a 
certain minimum voltage (usually 105 
volts). Standby units cost less than 
“Online” devices, because they ex¬ 
hibit a minuscule transfer time dur¬ 
ing a power failure as they switch 
from AC filtered input to the battery 
operated invertor power source. With 
Online UPS devices, the battery is 
the primary source of power, so there ’ s 
no transfer time lapse during an input 
AC power failure (since input AC 


isn’t the primary source 
of power). Since 
Standby transfer times 
are really so minuscule, 
these units are just as 
dependable as Online 
models. 

Line-interactive 
UPS devices (some¬ 
times called Intelligent 
systems), have become 
popular recently, espe¬ 
cially in network envi¬ 
ronments. These UPS 
models are hybrids. 

They combine the best 
features of both 
Standby and Online 
uninterruptible power 
supplies, including 
continuous output with no break per¬ 
formance, battery charging by oper¬ 
ating the invertor in reverse when 
input AC power is normal, and 
standby model pricing. Frequently, 
they include power monitoring intel¬ 
ligence capabilities through software 
that tracks power quality, analyzes 
power line anomalies, and outputs 
findings to a spreadsheet. 

The length of time any UPS device 
can power a system depends upon its 


volt-amps (VA) rating and the size of I 

its direct connect output load. In other 
words, an 800 VA unit might provide 
uninterrupted power for 6 minutes at 
600 Watts, but it can handle 450 
Watts for 12 minutes, 300 Watts for 
20 minutes, or 150 Watts for 50 min¬ 
utes. Powerful computers with 256- 
color, full-page, or 2-page monitors 
and large-capacity hard drives re¬ 
quire UPS devices with higher VA 
ratings than floppy-based XT or AT 
systems with 14-inch monochrome 
monitors. 

For example, a 10-MHz AT or 16- 
MHz 386SX clone with 5.25-inch 
floppy drive, hard disk drive, VGA 
card and 14-inch color monitor draws 
enough power for a UPS system rated 
at 250 VA, while a desktop 386 or 
i486 system requires a UPS unit rated 
at 400 VA. Tower 386 and i486 sys¬ 
tems may be safer with a 450 VA ’ 

model. VA requirements for local 
area networks (LANs) with multiple 
servers and workstations, inter-net¬ 
working hardware such as bridges, 
gateways, routers and hubs, and tele¬ 
communications equipment could go 
as high as 1250 VA. 

The best way to choose a UPS 
device is to total the Amp ratings of 
all equipment you plan to direct con¬ 
nect. Ratings are usually listed on a 


- Companies That Market UPS Devices - 

American Power Conversion 

Para Systems, Inc. 

P.O. Box 278 

P.O. Box 815188 

132 Fairgrounds Road 

Dallas, TX 75381-5188 

West Kingston, Rl 02892 

(800)238-7272 or (214)446-7363 

(800)541 -8896 or (401 )789-5735 

SHAPEIelectronics, Inc. 

Best Power Technology, Inc. 

901 N. DuPage Ave. 

P.O. Box 280 

Lombard, IL 60148 

Necedah, Wl 54546 
(800)356-5794 or (608)565-7200 

(800)367-5811 or (708)620-0784 


Tripp Lite 

Cuesta Systems Corporation 

500 N. Orleans 

3440 Roberto Court 

Chicago, IL 60610-4188 

San Luis Obispo, CA 93401 
(800)332-3440 or (805)541 -4160 

(312)329-1777 

DELTEC 

2727 Kurtz St. 

San Diego, CA 92110 
(800)854-2658 
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UPS systems used to be behemoths that took up more space than 
the PC they protected. Today they are sleek, small and weigh a 
fraction of what they used to. This model from PowerRite fits under 
the monitor. 


device’s rear panel or in the Owner’s 
manual. Multiply the Amp total by 
120 to estimate the VA requirement 
(i.e., Amps x 120 Volts = VA). Since 
equipment Amp ratings usually err 
on the side of caution, you can be sure 
a UPS device designed to handle 
your estimated VA requirements will 
be more than sufficient. 

You might want to buy a model 
with a slightly higher power specifi¬ 
cation if you think you may be ex¬ 
panding your system in the future. In 
any case, be sure to purchase a model 
capable of providing computer-grade 
power at maximum load requirements 
for at least 15 minutes in the event of 
a blackout. This should be more than 
ample to work without interruption, 
close files, and safely power down 
your system, when everything else 
around you is in the dark. 

Taking Charge 

Today, UPS devices come in all 


shapes and sizes. Some small foot¬ 
print models sit on a desktop next to 
the computer, delivering power 
unobtrusively. Other units rest on the 
floor. Many are designed for 
standalone computers. Several are 
powerful enough to handle heavy- 
disk-drive usage on loaded network 
file servers. More and more units are 
equipped with a network interface, 
so they can be used with automatic 
shutdown and power monitoring soft¬ 
ware. 

Better models have a series of front 
panel indicator lights that kick in 
whenever your equipment switches 
to battery power, remaining battery 
capacity is low, power demands out¬ 
strip UPS power supply, or site wir¬ 
ing is faulty. They provide user ad¬ 
justable option switches which tailor 
voltage transfer levels to a particular 
site, and sound an alarm at regular 
intervals while the power is out to 
keep you advised of the failure. They 
incorporate battery self-tests; line 


diagnostics which test building wir¬ 
ing for persistent high or low line 
power conditions, poor ground or 
reversed AC polarity; and network 
monitoring. They also provide a sine 
wave or stepped approximation to a 
sine wave output rather than a square 
wave output for more regulated volt¬ 
age and less wear and tear on direct- 
connect peripherals. 

UPS systems start as low as $150, 
but for 5 minutes at 400 VA (386/33 
with a 19-inch VGA monitor) or 15 
minutes at 200 VA (386SX with 14- 
inch VGA monitor), list prices begin 
at about $300. The more bells and 
whistles you require (e.g., network 
monitoring in the form of power- 
management software with automatic 
file saving) or the higher the VA 
rating, the greater the expense. Given 
the alternatives, cost-sensitive buy¬ 
ers should quickly realize that money 
is a small price to pay for computer- 
grade power that minimizes hard¬ 
ware malfunction and data corrup¬ 
tion. A UPS with built in surge pro¬ 
tection, line conditioning, and noise 
filters is your best protection against 
inconsistent current (voltage fluctua¬ 
tions). If you want peace of mind and 
guaranteed productivity during a 
power disturbance, a UPS is the only 
way to charge ahead! ■ 


Publication of Note 


Title: PC Power Protection (1989), 
220 pp. 

General (but technical) introduc¬ 
tion to computer electrical power. 
Chapters on basic electricity, rec¬ 
ognizing power problems, voltage 
transients, PC power supplies, 
surge suppressors, power-line con¬ 
ditioners, standby power systems, 
and more. 

Author: Mark Waller 
Publisher: SAMS, 11711 N. College 
Ave., Carmel, IN 46032; (800)428- 
5331 or (317)571-3489 
Price: $19.95 
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For R-e-a-l-l-y BIG 
Storage, Upgrade to An 
Optical Disk Drive 

Are you being buried alive by files? If so, let our experts explain the 
technology and tell you how to install an optical disk drive. 


D espite the recent dip in 

cost per square foot for 
office space, the long-term trend is 
upward, so office space is getting 
more expensive; why fill it with fil¬ 
ing cabinets instead of productive 
workers? Besides, who wants to step 
over piles of paper everywhere? If 
you add up rent per square foot, cleri¬ 
cal wages, and supplies, a five-drawer 
filing cabinet with 10,000 sheets of 
paper in it can cost over $2,000 a year 
to maintain-—a storage cost of more 
than 20 cents per page, or $4.50 per 
megabyte of information. A 3.5-inch 
optical disk will store 128Mb for 
about 40 cents per megabyte; a 5.25- 
inch optical disk will hold 650Mb for 
about 30 cents per megabyte. Before 
your storage needs outgrow your hard 
disk, consider installing an optical 
disk drive. It can store 128Mb, or 
650Mb, or even 1,000Mb—one 
gigabyte—on a removable disk. 
There are also “jukeboxes” that hold 


multiple optical disks, giving users 
access to dozens of gigabytes of data. 
Optical disk drives have been on the 
market for more than ten years. Like 
most computer hardware, prices con¬ 
tinue to fall. It takes almost the same 
skills to install an optical disk drive 
as a hard disk drive or a tape backup 
drive, so let’s see what’s involved. 

Read-Only and 
Write-Once 

There are several disk drive tech¬ 
nologies that are “optical,” but we’ll 
focus on just one of them. (It helps to 
get them all in perspective.) The 
Compact Disc (CD) is the most widely 
used optical storage medium in use 
today, but like a vinyl record, it’s not 
a recording medium. The shiny re¬ 
cording layer below the clear plastic 
surface has been stamped in a factory 
with tiny pits representing digital data. 
Inside a CD player, a laser beam 


reads those pits as ones and zeros. 
The circuitry translates that data into 
music. Any digital data can be pressed 
into CDs and played. Although a CD 
can hold more than 700Mb of data, 
users can’t record on it. It’s a one¬ 
way medium, known as a Compact 
Disc/Read-Only Memory, or CD- 
ROM. But most users don’t just want 
to read someone else’s data; they 
want to record their own informa¬ 
tion. The first optical disk systems 
used technology similar to that of the 
CD, in which a laser either burned 
pits into a disk or caused a chemical 
reaction that created permanent 
marks. Using special software, you 
can direct the computer to disregard 
some data sectors in favor of others, 
such as those sectors that have been 
more recently recorded. So for all 
practical purposes, data on such a 
disk can be updated even though 
what’s recorded can never be erased. 
Drives employing this technology are 
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The Ricoh Transporter 3000 3 1/2” rewritable optical drive fits both 
tower and chassis configurations. This drive’s average seek time is 
less than 45 milliseconds, and it’s data transfer rate is 640Kb/second. 
Each disk holds up to 128Mb of stored data. 


known as “write once/read many” or 
WORM drives. WORM technology 
is now used mainly in specialized 
applications, and in drives with very 
large (12-inch or 14-inch) disks. 

Magneto-Optic 
(MO) Drives 

Most users, however, are accustomed 
to erasing and re-using media, after 
so many years’experience with mag¬ 
netic disks. Optical disks that are 
erasable and rewritable employ a 
combination of magnetic and laser 
circuitry that’s more accurately called 
magneto-optic, or MO (pronounced 
em-oh). MO is the best-selling kind 
of optical disk drive, and is the easiest 
for users to install themselves. MO 
drives come in familiar 3.5-inch and 
5.25-inch disk sizes. In every mag¬ 
netic disk drive, an electromagnet in 
the drive head magnetizes micro¬ 
scopic particles of ferrous (iron- 
based) material. One polarity (north) 
is interpreted as a digital one, while 
the opposite polarity (south) counts 


as a digital zero. The particles stay in 
their polarities until they are 
reoriented by another pass under the 
magnetic head. If those particles are 
packed too close together, they 
reorient one another, and thus disrupt 
the integrity of the data they repre¬ 
sent. This limits the storage capacity 
of magnetic media. But the ferrous 
materials used in MO disks are dif¬ 
ferent. They have to be heated to a 
high temperature, known as the Cu¬ 
rie point, before their magnetic po¬ 
larity can be changed. In an MO 
drive, a tiny, focused laser heats up 
small spots of those MO particles. A 
magnetic head orients the spot’s po¬ 
larity. As soon as that spot rotates 
past the laser beam, however, it cools 
down quickly. Its data can’t be al¬ 
tered until the spot is reheated and 
remagnetized. 

The MO Advantages 

An MO disk has three big advantages 
over a conventional magnetic disk: 

• Data can’t be accidentally erased 


or corrupted by a magnetic field. You 
could stick an MO disk on a refrigera¬ 
tor door with a magnet and not dis¬ 
turb the data. Laboratory tests sug¬ 
gest that, when stored properly, an 
MO disk should retain its data intact 
for at least a decade and probably 
longer. 

• Storage capacity is ten times greater 
than that of the same size magnetic 
disk. An MO disk holds more than a 
hard disk can, yet—like a floppy— 
the disk is removable. 

• There’s no chance of a head crash 
with an optical drive. The read/write 
head never comes close to the disk 
surface. You can even turn an optical 
disk drive on and off while there’s a 
disk inside and do no harm to either. 

Admittedly, there are also some 
tradeoffs. Although the cost-per- 
megabyte is lower for optical storage 
than for magnetic storage, the extra 
capacity means that the purchase price 
of an optical disk drive is much higher. 
An MO drive is also slower when 
reading or writing data than most 
hard disk drives are—although it’s 
faster than a floppy or a CD-ROM. 

Drive Options 

MO drives are available as standalone 
units in 3.5-inch and 5.25-inch sizes. 
A 3.5-inch disk is single-sided and 
can be formatted to hold a maximum 
128Mb. Because 3.5-inch drives are 
smaller than 5.25-inch drives, they 
are also available as internal drive 
units. The leading manufacturers are 
IBM and Mass Optical Storage Tech¬ 
nologies (M.O.S.T.). A 3.5-inch disk 
drive will retail for about $1,500- 
$ 1,800. Each disk will retail for about 
$50-$65. Among 5.25-inch drives, 
Sony is the best-seller; but there are 
many competitors. A 5.25-inch disk 
is double-sided; when formatted for 
650Mb capacity, there will be a maxi¬ 
mum 325Mb of user data per side. 
(You have to flip the disk over manu- 
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ally.) Almost all 5.25-inch disks are 
formatted to this industry standard of 
650Mb, but unlike floppy disks, the 
interchangeability of disks among 
competing vendors’ drives is not yet 
standardized. However, if all your 
drives come from the same manufac¬ 
turer, and if you format the disks with 
a single vendor’s driver software, the 
disks can be used in all the drives 
interchangeably. A 5.25-inch drive 
will retail for about $4,000-$5,000. 
Each disk will retail for about $80- 
$ 100. One manufacturer’s drive goes 
beyond 650Mb capacity: the Maxtor 
Tahiti (made by Maxoptix). It also 
uses 5.25-inch MO disks, but offers a 
format option for 1Gb of storage 
(500Mb per side). Tahiti disks for¬ 
matted for 1Gb are not compatible 
with 650Mb disks. 


SCSI Devices 

Almost all optical disk drives are 
controlled by hardware and software 
conforming to the Small Computer 
Systems Interface, or SCSI (pro¬ 
nounced “scuzzy”) standard. If you 
have a hard disk drive in your PC that 
you know is a SCSI device, there will 
be a SCSI controller card plugged 
into your computer’s motherboard, 
and a SCSI port in the back of the 
computer. In this case, you can skip 
many of the installation steps out¬ 
lined below for PC-compatible sys¬ 
tems. (Apple Macintoshes come with 
a SCSI port standard.) Each SCSI 
device gets a unique address along 
the cable—like individual telephone 
numbers on a single line. A SCSI 
controller card can handle up to seven 
SCSI-compatible devices, so once 
you’ve installed the card, you can 
add more optical disk drives, mag¬ 
netic hard drives, or tape drives. You ’ 11 
need to purchase a SCSI kit, which 
includes the SCSI controller card and 
software drivers. Kits made by Corel 
are shipped with most optical disk 


drives, but there are other reliable 
interface kit makers as well. It’s wise 
to buy whatever brand of board and 
driver the disk drive manufacturer 
recommends; all of them will come 
with explicit instructions. Like opti¬ 
cal disk drives, SCSI kits are avail¬ 
able at retail from large, well-stocked 
computer stores, and by mail order. 
While they aren’t yet commonplace 
in all retail stores, most large mail 
order houses carry them. There are 
also advertisements from vendors and 
manufacturers in national and re¬ 
gional computer magazines. 

Installing An 
Optical Drive 

The procedure for installing an opti¬ 
cal disk drive is as straightforward as 
that for any other external drive, ac¬ 
cording to Bill Odell, a senior partner 
in Shaw, Novinger & Odell, of Ber¬ 
keley, CA, which specializes in opti¬ 
cal disk-based document image sys¬ 
tems. “You need an empty slot on the 
motherboard of your PC/XT, AT, or 
386,” he says. “But most SCSI cards 
are half-size cards, so unless you 
have a very old PC, you should have 
enough room on the motherboard to 
put the half-size card in a slot. If 
there’s already a SCSI card, you prob¬ 


ably don’t need another. You won’t 
need a larger power supply, because 
the optical drive is external and will 
have its own AC power cord.” 

Here are step-by-step instructions 
for installing an optical disk drive: 

Step 1. There are some switches to 
set on a new SCSI board before it’s 
installed, but Odell insists that users 
follow the specific manufacturer’s 
instructions for them. 

Step 2. Open the computer case 
and locate an empty slot. Unscrew 
and remove the blank at the back of 
the computer (it’s not needed) but 
keep the screws. Use them to secure 
the external, port end of the SCSI 
card after plugging the card into its 
slot. 

Step 3. The interface kit will in¬ 
clude a standard SCSI cable. Plug 
one end into the port at the computer, 
and the other end into one of the SCSI 
ports on the standalone optical drive. 
The other port is available as a pass¬ 
through for another SCSI cable when 
daisy-chaining additional drives. The 
last drive in a SCSI chain, however, 
must have a terminating plug in the 
unused connector. This plug will 
come with the drive; install it if it’s 
not already in place. 

Step 4. Set the drive’s SCSI ad¬ 
dress. “This is the only manual op- 


Storage Capacities of Various Media 



3.5-Inch 

Floppy 

Disk Type 
3.5-Inch 
Optical 

5.25-Inch 

Optical 

Capacity 

1.44Mb 

128Mb 

640Mb 

ASCII Text Pages 

6,000 

58,000 

300,000 

Office Document Images 

A4 (8.5in. X 1 tin.) pages 

250 

3,200 

16,000 

Engineering Drawings 

j A0 [22in. X 34in.] pages 

10 

340 

1,700 
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The disks for the Tahiti II Drive from Maxoptix have a storage capacity 
of up to 1-Gbyte, and cartridges are rewritable from 10 to 100 million 
times. The drive’s SCSI bus transfer rate is up to 4-Mb/second, and 
jukebox versions, drives holding multiple disks, are available. 


eration required,” says Odell, “and 
how it’s set will depend on whether 
the drive is the only SCSI drive in 
use, or is one of several. 

“There will be two switches on the 
back of the drive, as there are on 
every SCSI device. These set the 
identification (ID) number and the 
logical unit number (LUN). Most 
drives are shipped pre-set as ID 0 
(zero) and LUN 0 (zero). If this drive 
is the only SCSI device in the system, 
you can leave those settings as they 

If there are more SCSI devices—or 
when adding more in the future— 
each device will need a unique ID 
and LUN number. The instructions 
that come with the drive will describe 
how to do this.” 

Step 5. Plug in the drive’s AC 
power cord and turn on the power 
switch. Insert a disk cartridge. You 
will probably be able to hear the drive 
spin up to speed. The ready light 
should come on. 

Driver Software 

You’ll have to install new driver soft¬ 
ware. “At this point, DOS or Win¬ 
dows or whatever shell you’re using 
will have no knowledge of this opti¬ 
cal drive,” says Odell. “Because 
optical drives have such large ca¬ 
pacities, and the disks are removable, 
special device drivers are required. 
These include special formatting, 
diagnostic, and disk utility programs. 
Your regular DOS CHKDSK, for 
example, doesn’t work with an opti¬ 
cal drive.” 

Here are the steps you need to take 
to install new driver software: 

Step 1. Before starting the soft¬ 
ware installation, turn on your com¬ 
puter and go to the root directory of 
the boot disk (i.e., the internal hard 
drive, usually drive C:). Copy the 
files called CONFIG.SYS and 
AUTOEXEC.BAT onto a floppy dis¬ 


kette, and put that floppy aside. This 
protects your original CONFIG.SYS 
and AUTOEXEC.BAT files in case 
anything goes wrong during the in¬ 
stallation of the optical disk driver. 

Step 2. The optical disk interface 
kit will come with a floppy diskette 
containing the driver software. Put 
that diskette into drive A, type A: 
[return] and type INSTALL at the A> 
prompt. 

Step 3. The INSTALL program 
will lead you through each step. It 
will suggest that you create a direc¬ 
tory in your hard drive (C:) for the 
optical disk drive software. It will ask 
you to enter the SCSI board address 
(the ID and LUN number), the type of 
drive (Sony, Pioneer, etc.), and spe¬ 
cific or technical details about the 
drive that will be found in the drive’s 
instruction manual (such as the size 
of the maximum logical sector, or the 
number of logical volumes to be rec¬ 
ognized). 

“Don’t worry about these techni¬ 
calities,” says Odell. “Just enter the 
data. Manufacturers’ documentation 


is generally very good, and this infor¬ 
mation will be easy to find. When in 
doubt, accept the default setting.” 

Step 4. Once the INSTALL pro¬ 
gram has been run, it will ask for 
permission to install the device driver 
in the CONFIG.SYS file. Go ahead 
and let it install automatically. (“You 
backed up the original CONFIG. SYS 
before, didn’t you?”). The INSTALL 
program will also automatically 
change the AUTOEXEC.BAT file to 
include a path for the optical disk 
drive software. 

Step 5. Now re-boot, using CON- 
TROL-ALT-DELETE. When the 
system comes back “up,” the device 
driver should have been read, and the 
optical drive should be available in 
the next letter-named drive. That is, 
if two floppy disk drives are A: and 
B:, and the hard disk is C:, the optical 
drive will become drive D:. If you 
have previously partitioned your hard 
disk drive into logical drives (i.e., D:, 
E:, F:, etc.), the optical drive will be 
assigned to the next unused letter in 
alphabetical order. 
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Formatting Optical Disks 

“Now you are ready to format your 
optical disks,” says Odell. “The pro¬ 
cedure is very similar to that for 
formatting floppy disks, but the com¬ 
puter will take quite a bit longer to 
format the first optical disk than it 
would for a floppy disk. Be patient. 
Subsequent optical disk formats in 
this session will be done more rap¬ 
idly.” 

Here are the steps you need to take 


to format optical disks: 

Step 1. Refer to the interface kit 
documentation and find the name of 
the format program for your optical 
disk. (In the Corel interface kit, that 
program is called CFORMAT.) 

Under DOS, type that program 
name and press [RETURN.] If you’re 
running Windows, double-click on 
the program you want to run; with 
any other shell, follow the normal 
procedure required to select and run 
a program. 


Step 2. 3.5-inch MO disks are 
single-sided, and will be formatted to 
hold 128Mb of user data per side. 
5.25-inch MO disks are two-sided, 
each capable of holding 325Mb. 
When you have formatted one side of 
a 5.25-inch disk, remove it from the 
drive, invert it, and format the other 
side. 

Now the optical drive is available 
for use, and will operate in exactly 
the same way as any other drive in the 
system. ■ 
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Mass Optical Storage Technolo¬ 

Panasonic Office Automation 


gies (M.O.S.T.) 

Panasonic Communications and 

Shaw, Novinger & Odell 

11205 Knott Ave. 

Systems Company 

2140Shattuck Ave. 

Suite B 

Two Panasonic Way 

Suite 1103 

Cypress, CA 90630 

Secaucus, NJ 07094 

Berkeley, CA 94704 

(714) 898-9400 

(800) 742-8086 or (201) 348-7183 

(510) 841-9426 

Fax: (714) 373-9960 


Fax: (510) 841-9437 

Pioneer Communications of 


5.25-Inch Drives 

America 

Driver Software/SCSI Kits 


Optical Memory Products Div. 


Hewlett-Packard Co. 

1058 East 230th St. 

Corel Systems Corp. 

Information System Group 

Carson, CA 90745 

Optical Products Division 

19091 Pruneridge Ave. 

(213)513-1016 

1600 Carling Ave. 

Cupertino, CA 95014 

Fax: (213)513-1381 

Ottawa, ON, Canada K1Z 8R7 

(408)447-1006 


(613) 728-8200 

Ricoh/Olympus 

Fax: (613) 728-9790 

Hitachi America, Ltd. 

Ricoh File Products Division. 


Hitachi Plaza 

5150 El Camino Real, C-20 

3.5-lnch Drives 

2000 Sierra Point Pkwy. 

Los Altos, CA 94022 


Brisbane, CA 94005-1819 

(415) 962-0443 

IBM [all info] 

(415) 589-8300 

Fax: (415) 962-0441 

Contact local IBM branch office 

Fax: (415) 583-4207 


(800) 426-3333 

Sony Corp. of America 

International inquiries phone (201) 

Maxoptix Corp. 

Sony Drive 

329-7113 

2520 Junction Ave. 

Park Ridge, NJ 07656 


San Jose, CA 95134 
(408) 954-9700 

Fax: 408-954-9711 

(201) 930-6432 
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Increasing Disk Storage Capacity 


Are you running out of disk space and dreading 
adding a new drive? If so, maybe one of these data 
compression programs can help. 


If you’d rather not experience all of 
the fear and anxiety associated with 
adding a new disk drive, but still want 
to enjoy the advantages of extra stor¬ 
age capacity, there’s now an alterna¬ 
tive, disk compression software and 
hardware.By using this fairly new 
class of computer add-ons, you can 
double or even triple (depending on 
the data that’s being stored) the ca¬ 
pacity of your current disk drive, 
all at very little additional cost. And, 
as an added bonus, you’ 11 also be able 
to double the storage capacity of your 
floppy diskettes as well. 


There are several disk compres¬ 
sion products available. These in¬ 
clude: Stacker from Stac Electronics, 
SuperStor from AddStor, DoubleDisk 
from VertiSoftSystems, and Expanz! 
Plus from Infochip Systems for PC- 
based systems, AutoDoubler from 
Salient Software, More Disk Space 
from Alysis Software, Stujfit from 
Alladin Systems, and the DoubleUp 
board from Sigma Designs for Macin¬ 
tosh systems. 

In addition to these products, 
there’s another class of compression 
programs that are used mainly to 


archive files. These include LHA, a 
shareware program from Japan, and 
PKZIP from PKWARE, Inc. 

All of the real-time disk compres¬ 
sion products ( Stacker, SuperStor, 
Expanz!, etc.) operate in a similar, 
although not identical manner. All 
use the same basic compression algo¬ 
rithm and produce comparable re¬ 
sults. It’s recommend that you back 
up the files on your hard disk drive 
before using any of these products. 
We haven’t encountered any prob¬ 
lems that would make it necessary to 
use the backup, but why tempt fate. 


REVIEWS — PC Compression Packages 



Stacker 

This was one of the first disk com¬ 
pression products to appear. It comes 
as an add-in hardware card for XT, 
AT, and MicroChannel systems as 
well as a standalone software pro¬ 
gram. The cards are faster, so it’s 
possible to get a higher degree of 
compression in the same amount of 
time than with the software-only op¬ 
tion. The XT card costs $199; the AT 
card costs $249; and the Micro Chan¬ 
nel card costs $229. The software 
only version of the product costs 
$149. 

If you’re going to use the hardware 
version of Stacker,you’ll have to go 
through the inconvenience of open¬ 
ing up your computer case. This can 


be a daunting experi¬ 
ence for people with 
two left hands. Ifyou’re 
one of these people, 
either have someone 
install the card for you, 
use the software only 
version of the product, 
or use SuperStor. In¬ 
stallation is simple and 
straight-forward. The 
board comes ready to 
use from the manufac¬ 
turer and no adjustments or switch 
settings need to be made. All you 
need to do is plug it in, turn the 
computer on, and run the installation 
program on the diskette provided. 


If you use the hardware version of 
the program and something happens 
to the card, there’s no need to panic. 
The system will automatically run 
the software version of the program if 
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it detects a problem with the card or 
even if the card has been removed 
from the computer. Like the hard¬ 
ware version, the software version 
just sits there and compresses data 


SuperStor 2.0 

SuperStor is very similar to the soft¬ 
ware version of Stacker. It does, how¬ 
ever, have some additional capabil¬ 
ity that compensates for the slower 
speed of a software product versus a 
hardware product. At $ 139, SuperStor 
costs $10 less than the software ver¬ 
sion of Stacker. 

To compensate for the fact that it’s 
slower than the hardware version of 
Stacker and thus doesn’ t have enough 
time to compress data as much as it 
can, SuperStor comes with a handy 
recompression utility. With this pro¬ 
gram, it’s possible to take a file that 
has already been compressed by 
SuperStor and make it even smaller. 
The program can shrink already com¬ 
pressed files by as much as an addi¬ 
tional 25 percent, depending on the 
type of data involved. Typically, 
however, the extra compression 
ranges from 10 percent to 20 percent. 

The recompression utility isn’ t part 
of the “behind-the-scenes” SuperStor 
program and unlike SuperStor, it must 
be manually activated whenever it is 
to be used. It’s a good idea to run it at 
the end of the day, just before you 
turn your system off. As part of its 
normal operation, the recompression 
program automatically activates the 
defragmenting utility, so in addition 
to increasing your storage capacity, 


Expanz! Plus 

Like Stacker, Expanz! Plus is a com¬ 
pression product that’s available in 
both a hardware and a software ver¬ 
sion. And, like Stacker, if anything 
happens to the board, the software 
version will take over and continue to 


without you even knowing it. The 
only difference is, it’s slower. Be¬ 
cause of this slower operating speed, 
the program can’t spend as much 
time as it needs to compress the data. 


you’re also increasing your disk 
speed. By the way, the defragmenting 
program is also run when SuperStor 
is first installed, so you may notice an 
immediate improvement in speed 
after you start using SuperStor. 

Defragmenting a disk (reorganiz¬ 
ing the disk so that programs are 
stored in consecutive sectors on the 
disk and are thus faster to retrieve) is 
a time-consuming process and some¬ 
times you may prefer to increase disk 
speed without having to go through 
it. SuperStor lets you do that too with 
its consolidate utility. This program 
performs a function that’s similar to 
that performed by defragment by 
pulling far-flung pieces of the file 
together into a single location. Un¬ 
like the defragmenting utility, how¬ 
ever, it doesn’t place that informa¬ 
tion in the proper order. Thus, it 
keeps all the information for a par¬ 
ticular file together, but not necessar¬ 
ily in the order that it’s needed. Hence 
you get some improvement in speed 
without investing the time you’d or¬ 
dinarily need to defragment the disk. 

Another SuperStor bonus that’s 
really nice is its ability to create 
transportable compressed floppy 
diskettes. 

While both Stacker and SuperStor 
allow you to compress floppy disks, 


let you use the expanded drive. 

The price for Expanz! Plus is low, 
only $149 for both the board and the 
software; the same price that Stac 
charges for their software version 
alone. The product isn’t as much of a 


so files compressed by the software 
only are about 10% larger than those 
compressed by the card. That’s the 
only difference in the operation of 
the two versions. 



SuperStor goes one step further and 
allows you to create a “universal” 
disk that can be used even by people 
who don’t have SuperStor installed 
on their system. In this case, a small 
program called 2XON is added to the 
diskette. When 2XON is run on a 
system without SuperStor, it gives 
that system the ability to read, but not 
write, a compressed floppy. Thus, 
you can store 2.5Mb of data on a 
1.44Mb diskette and give it to some¬ 
one who doesn’thave SuperStor. They 
can then read it from that diskette and 
save it on their own system in its full, 
uncompressed form. 


bargain as it seems, however. While 
you would normally expect a com¬ 
pression board with a coprocessor on 
it to be fast, that’s not always the case 
with Expanz!. For XT and even AT 
systems, the unit isn’t bad, but for 
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386 and486i systems, especially those 
with 16-bit video cards, it’s slow. 

Part of the speed problem with 
Expanz! comes from the fact that its 
coprocessor is an 8-bit unit. It’s there¬ 
fore no surprise that it doesn’t per¬ 
form well on higher speed 386 and 
486i machines. In fact, Stacker’s soft¬ 
ware version will perform better on a 
high speed machine than Expanz! 


DoubleDisk 

DoubleDisk, like SuperStor, is a soft¬ 
ware only compression product. It’s 
primary advantage over Stacker and 
SuperStor, is that it’s significantly 
cheaper than both, with a price of 
only $99.95. Although its price is low 
and its performance is good, the pro¬ 
gram does have some drawbacks. 
The most important is the lack of a 
built-in automatic defragmentation 
and optimization program. 

Another drawback of the 
DoubleDisk program is that, unlike 
both Stacker and SuperStor, it doesn’t 
allow you to create compressed floppy 
diskettes. Compressed storage capa¬ 
bility is limited to hard disk drives. 


PKZIP 

While all the software we’ve covered 
so far has been driver software that’s 
transparent to the user and automati¬ 
cally compresses all files saved to the 
compressed disk, there’s another class 
of compression software that needs 
to be discussed, the standalone, manu¬ 
ally operated, archiving type of soft¬ 
ware such as PKZIP. While it’s the 
most popular software of this type, 
there are several other products that 
are similar in nature. Basically, when 
you use this product you run the 
program, specify one or more file 


and its plug-in card. 

Another problem with Expanz! is 
that it contains its own 16K memory 
buffer. The card requires an unoccu¬ 
pied memory address window for 
this memory. This can cause prob¬ 
lems with memory managers such as 
EMM386 and 16 bit video cards. If 
your video card uses the same space 
as Expand, you’ll have to use it in 8- 



names, and PKZIP then “zips” up the 
file(s) and provides a single com¬ 
pressed file with a ZIP extension. To 
retrieve the files that are stored this 
way, you must “unzip” them with 
PKUNZIP. 

The main difference between this 
product and all of the others reviewed, 
is that you can’t access, use, or run 
the zipped files. They must first be 
unzipped. A handy thing about using 
PKZIP however, is that several files 
can be zipped up together and trans¬ 
mitted by modem or shipped by disk 


bit mode instead. 

In spite of it’s limitations, Expanz! 
Plus does work, and does double the 
capacity of your disk drive. And like 
Stacker and SuperStor, it will also 
work on floppy diskettes. The pro¬ 
gram is compatible with other disk 
utilities and comes bundled with Su¬ 
per PC-Kwik, a caching program to 
increase speed. 


In spite of these limitations, how¬ 
ever, DoubleDisk does do what it 
promises to—it doubles the size of 
the allocated storage space—and at a 
reasonable price. During installation, 
the program allows you to set aside a 
designated amount of disk space to 
be used as a new, compressed disk 
drive. Up to ten of these extended 
drives can be added to your system. 
After asking you how much space 
you want to allocate, the program 
creates a new drive that has twice the 
storage space you allocated. 

If you’re looking for an inexpen¬ 
sive, no frills, program that can double 
your disk storage capacity, this is it. 


to someone else. The recipient then 
only has to have enough disk space to 
store the unzipped files and need only 
type a single command to uncompress 
all of the files. Because of its easy 
operation, PKZIP and PKUNZIP are 
frequently used by software vendors 
to distribute their products. It makes 
installation easy and automatic. 
PKZIP and PKUNZIP cost $47 plus 
shipping and handling when pur¬ 
chased directly from PKWARE, Inc. 

While PKZIP doesn’t allow you to 
use files until they are unzipped, that’s 
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not the case for another product called 
PKLITE. PKLITE is specially de¬ 
signed to compress executable files 


LHA 

This software is another archiving 
file compression type of product, 
similar in many ways to PKZIP. It’s 
a shareware product and, thus, is 
available for free from a variety of 
bulletin board systems. The program 
is used by many software distributors 
and comes with a small—less than 
2K—self-extracting module that lets 
users without the program 
uncompress files and use them. 

Both PKZIP and LHA use the same 
basic compression technique as the 
transparent disk drivers like Stacker 
and SuperStor. They use a compres¬ 
sion algorithm known as the Lempel- 
Ziv algorithm and as a result, they all 
get similar compression results. 


In Conclusion 

You should know, by the way, that 
compressed files can’ the further com- 
pressed either by running them 
through the same program or another 
program using the same algorithm. 
In fact, attempts to compress already 
compressed files, will generally yield 
larger not smaller files. 

As you can see, if you’re looking 
to conserve disk space, there are lots 
of products that can do the job. You 
just have to decide whether you want 
to use a hardware or software ap¬ 
proach, how much money you want 
to spend, and whether you want all 
files compressed automatically, or 
just some of them manually. ■ 


rather than data files. The nice thing 
about it is that even when compressed, 
those files can be run, with no appar¬ 


ent decrease in speed. PKLITE costs 
$46 plus shipping and handling when 
purchased direct from PKWAREJnc. 


Macintosh Compression 


AutoDoubler 

For the Macintosh, one of the 
more popular disk compression 
programs is AutoDoubler from 
Salient Software. Like its PC coun¬ 
terparts, once installed it’s com¬ 
pletely transparent to the user and 
operates automatically. Installa¬ 
tion on the Mac is a breeze; just 
click on the installer icon and 
AutoDoubler goes to work. 

A nice feature in AutoDoubler 
that’s not in its PC counterparts is 
the ability to tell the program to 
compress all files that are older 
than a specified amount of time 
(hours, days, or even weeks). 
AutoDoubler also has what’s 
known as “fault-tolerant” capa¬ 


bility. In the event of file damage 
due to a disk crash, the program’s 
repair utility localizes data dam¬ 
age to a single section of the file 
and repairs as much damage as 
possible. Data on either side of the 
section can be completely retriev¬ 
able. In many cases, the program 
is able to retrieve the entire file. 
The program requires Apple’s Sys¬ 
tem 6.0.4 or higher and is fully 
compatible with System 7.0 and 
the Quadra and PowerBook series 
of computers. In fact, Apple 
Canada includes the program in 
its PowerBook 100 promotion. The 
best thing about AutoDoubler is 
its price, only $79.95. □ 




AutoDoubler 

PKZIP/PKUNZIP 

Salient Software 

PKWARE, Inc. 

124 University Ave., Suite 300 

9025 N. Deerwood Drive 

Palo Alto, CA 94301 

Brown Deer, Wl 53223 

(415)321-5375 

(414) 354-8699 

DoubleDisk 

Stacker 

Vertisoft Systems 

Stac Electronics 

Route 5, Box 63 

5993 Avenida Encinas 

Easley, SC 29640 

Carlsbad, CA 92008 

(800) 548-8115 

(800) 522-7822 or (619) 431-7474 

Expanz! Plus 

SuperStor 2.0 

InfoChip Systems 

AddStor 

2840 San Tomas Expressway 

3905 Bohannon Drive 

Santa Clara, CA 95051 

Menlo Park, CA 94025 

(800) 447-0200 or (408) 727-0514 

(800) 732-3133 
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IRQ And DMA 


Traffic Control 

Understanding IRQ 
And DMA Conflicts 


The more you know about interrupts and direct memory access, and how they 
work, the more success you’ll have when adding hardware to your PC. 




A lthough they may sound 

like some new political 
group, or yet another scheme to stash 
away money for your retirement, IRQ 
and DMA are acronyms for the way 
added hardware can interact with your 
computer. 

Whether you’re installing a new 
expansion board for a local area net¬ 
work, a modem, mouse, scanner, or 
even a sound card, odds are that 
you’ll encounter IRQ and DMA. And 
the better you understand what they 
do, the more success you’ll have in 
getting your system to work—the 
first time. 


Pardon The Interruption 

Imagine yourself in a baseball game. 
You’re up at bat. While you’re stand¬ 
ing there, poised to hit a home run, 
you’re brain is busy making all sorts 
of calculations—how you’re going 
to hit the ball, what’s going to happen 


to your team mate who is trying to 
steal third base, and what the an¬ 
nouncer is saying about you. 

Here comes the wind-up... The ball 
now flies toward you at a speed of 
more than 90 miles per hour. Your 
eyes see this, and interrupt your 
brain’s train of thought, so that your 
attention can now be focused on hit¬ 
ting the ball. 

Even if you’re not playing base¬ 
ball, your senses act to inform your 
brain about the world around you. 
Normally, your brain doesn’t spend 
much of its processing time checking 
this or that. Instead, it relies on your 
senses to interrupt your normal train 
of thought, so that your attention can 
be focused elsewhere, like the pain of 
a needle sticking in your pocket, or 
the smell of a roast cooking in the 
kitchen. 

Computers are designed in much 
the same way. Rather than spending 
time checking the condition of all the 


various gadgets attached to its cir¬ 
cuitry, the microprocessor in your PC 
ordinarily minds its own business, 
and virtually ignores any outside 
stimulus. But interrupt the micropro¬ 
cessor—press a key on the keyboard, 
for example—and it knows it must 
momentarily break away from the 
current job to process new input. In 
this case, the microprocessor checks 
the keyboard to see which key you 
pressed. 

The PC architecture supports up to 
16 different hardware interrupts; an 
add-in device of some type, such as a 
mouse board or modem, can connect 
to one of these interrupts so that when 
it needs to get the attention of the 
microprocessor, it merely sends a 
signal down a specific wire. (By the 
way, the PC also supports software 
interrupts, but these are completely 
different; we’ll address these in a 
future issue.) 

The acronym IRQ comes from in- 
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terrupt request—a device interrupts 
the regular work flow of the micro¬ 
processor, and requests processing 
time. 

The PC & AT Hardware 
Interrupt Standards 

The original IBM PC implemented 
eight hardware interrupts, as shown 
in Table 1 (of course, all of the PC 
compatibles copied this design archi¬ 
tecture). Each interrupt shown in the 
table represents a physical connec¬ 
tion in the expansion slots of the PC 
motherboard. For example, when you 
add a COM 1 serial port to a PC, most 
often it uses IRQ4, which just hap¬ 
pens to be pin B24 on the expansion 
slot (each slot on the motherboard 
has the same connections). When 
data is received over the serial port, it 
announces the fact to the micropro¬ 
cessor by sending a pulse down pin 
B24. (It’s as simple as that. Well, sort 
of.) 

As you can see in Table 1, some of 
the interrupt lines are already taken. 
The system timer—which controls 
the clock in your PC, among other 
things—is permanently connected to 
IRQO. The keyboard uses IRQ1; your 
diskette drives use IRQ6. That leaves, 
at most, five interrupt lines open. 

Now add two serial ports (they 
should not share the same interrupts, 
for obvious reasons), aparallel printer 
port, a mouse, a LAN card, and other 
goodies—sooner or later there are no 
more interrupts available. 

And if you don’t know which inter¬ 
rupts are currently in use, you may 
unwittingly add a new expansion 
board that competes with another 
card in your system. If both boards 
send an interrupt request at the same 
time, there’s no telling what will 
happen. 

To reduce the chance of competing 
expansion boards, IBM added an 
additional eight interrupt lines to the 


AT. This system was adopted by the 
PC-compatible makers, and is still in 
use today for all PC-based comput¬ 
ers, including those with an 386 and 
486i microprocessor. 

To add the extra interrupt lines the 
IBM engineers “borrowed” IRQ2 
from the original PC design. They 
simply attached another interrupt 
controller chip (typically an Intel 
8259A) to IRQ2 in a “cascade” or 
waterfall fashion. 

As shown in Table 2, this added 
IRQ8 through IRQ15, effectively 
doubling the number of interrupts 
available. When one of these inter¬ 
rupts is triggered by an expansion 
board, the microprocessor initially 
sees it as an interrupt request on 
IRQ2. Because the request is coming 
overIRQ2, the microprocessor knows 
to check the second interrupt control¬ 
ler chip to determine the specific 
interrupt line that was triggered. 

Note IRQ9. Technically, this in¬ 
terrupt line is called the “redirect 
cascade.” This simply means IRQ9 
takes the place of IRQ2, which can no 
longer have any devices directly con¬ 
nected to it. If you have an expansion 
board that uses IRQ2, you can only 
use it with an PC or XT-class. It 
cannot be reliably used with an AT- 
class (or higher) computer. 

Switchable IRQs 

When the PC first came out, most 
manufacturers of expansion boards 
hard wired the interrupt line to one of 
the IRQ connectors. That is, the board 
was permanently designed so that it 
would use one, and only one, inter¬ 
rupt line. 

As the science of expansion board 
design evolved, manufacturers 
learned that they could better accom¬ 
modate the various systems in use by 
letting you change the interrupt line 
that’s used. 

For example, you purchase a serial 


port card. More than likely, it will 
contain one or more DIP switches or 
jumpers that allow you to select the 
IRQ you want to use, say IRQ3 or 
IRQ5. You then choose the interrupt 
line to use based on the other hard¬ 
ware you have installed. If IRQ3 is 
already in use, for example, you 
choose IRQ5. 

You also need to worry about IRQs 
when installing most sound boards, 
such as a Sound Blaster or 
Thunderboard. The interrupt line is 
used to trigger input when recording 
sounds. The Sound Blaster lets you 
select from several possible IRQ lines, 
including IRQ5 and IRQ7. Many us¬ 
ers elect IRQ7, even though it’s re¬ 
served for use by the LPT1 printer 
port. In actuality, most printers and 
parallel interface cards don’t use 
IRQ7, and if they do, it’s only during 
printing. Chances are you won’t be 
recording sounds while you’re print¬ 
ing! 

The Microsoft bus mouse is an¬ 
other good example of an add-in de¬ 
vice that lets you change the interrupt 
line. Rather than indicate the specific 
IRQ lines, the manual for the Mi¬ 
crosoft bus mouse provides a table 
that details the jumper positions you 
shouldn’t use, depending on your 
hardware configuration. 

For example, if you have an IBM 
PC/AT or compatible, don’t use a 
jumper in the #2 position. Odds are 
this jumper is for IRQ2, used for 
“cascading” to the second interrupt 
controller chip. 

Most owners of AT-class (or higher) 
computers use IRQ5, which is de¬ 
noted by jumper #5 on the Microsoft 
bus mouse card. Although IRQ5 isn’t 
a declared standard for mouse cards, 
it has become a de facto standard 
because of its widespread use. Of 
course, if another device in your PC 
is already using IRQ5, you’ll have to 
choose another interrupt line. 

Bear in mind that expansion cards 
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don’t give you full control over which 
interrupt line to use. Most often, you 
can choose between two or three 
possible interrupts, not all 16 pro¬ 
vided in the AT architecture. There¬ 
fore, it’s not unlikely that you may 
someday want to install a new expan¬ 
sion card, but find that all the IRQs 
are already used up, with no alterna¬ 
tives provided. You either have to 
change the interrupt lines on your 
existing cards to accommodate the 
new one, or find another product. 

Keeping Track Of IRQs 

As you install expansion cards in 
your PC keep a note of the interrupt 
lines assigned to each one. Tape the 
note to the inside cover of your PC 
(be sure to tape it securely). Then, 
when you install a new card, you can 
refer to the note and know exactly 
which IRQ lines are already taken. 

Taking notes isn’t always possible, 
especially if you buy your computer 
already assembled. The task of deter¬ 
mining the IRQ settings of the exist¬ 
ing cards can be daunting; fortunately, 
anumber of utility programs are avail¬ 
able that automatically detect which 


interrupts are in use. The list appears 
on the screen where you can print it 
out for future reference. 

There are a number of system de¬ 
tection utilities on the market. One of 
the most popular is Checklt!, pub¬ 
lished by Touchstone Software. In 
addition to listing all (or most) IRQs 
currently in use, Checklt! diagnoses 
your complete system and warns you 
of any possible problems, like bad 
memory chips. 

Another system detection utility is 
Microsoft’s MSD. EXE. Itcomes with 
Windows 3.1 (although it’s a DOS 
application). MSD is primarily de¬ 
signed to help you check the configu¬ 
ration of your computer in case you’ re 
having trouble running Windows, but 
of course you can use it to help you 
install new hardware. 

Remember that no system detec¬ 
tion program is 100 percent accurate. 
The nature of IRQs, and the design of 
some expansion boards, may hide the 
fact that a particular hardware device 
is using a given interrupt line. Even 
though Checklt!, MSD, or one of the 
other system detection utilities may 
show that an IRQ line is free, in 
reality it may not be. Be prepared to 


DMA For Efficient Memory Access 


DMA stands for Direct Memory Ac¬ 
cess, which means pretty much what 
it sounds like. Normally, the micro¬ 
processor acts as a go-between when 
your programs store and retrieve data 
in your PC’s random access memory 
(RAM). This can understandably lead 
to a bottleneck in performance. Let’s 
assume you’re scanning a full-page 
image. Even without color or gray 
shading (black and white only) at 300 
dots per inch the page will consume 
some 8.5 million bits of information. 
Even a 33 megahertz (MHz) micro¬ 
processor will require three to five 


seconds to handle this much data. 
(Data isn’t transferred at each clock 
cycle of the microprocessor, usually 
every two or four clock cycles.) 

Direct memory access allows a 
device—often a scanner or a sound 
board, but it can be most anything— 
to stuff data into your computer’s 
RAM, bypassing the microproces¬ 
sor. All PC’s, including the original 
to the latest 486s, support DMA 
memory transfers. 

Like IRQs, described above, there 
are several DMA “channels” in your 
PCs. Actually, channel isn’t the best 


do some experimentation. 

In Case Of Difficulty 

Incorrect IRQ settings are generally 
easy to spot. At worse, the entire 
computer locks up, or may not even 
boot. The latter would occur, for 
instance, if you set an expansion card 
to use IRQ 14, which is reserved for 
hard disks on an AT-class (or higher) 
computer. 

Incorrect IRQ settings may also 
render inoperative one or more less 
critical devices on your computer. 
For example, if you recently installed 
a mouse card, but it conflicts with 
your COM2 serial port, you may find 
your mouse either doesn’t work at 
all, or behaves abnormally when us¬ 
ing COM2. 

To avoid surprises, thoroughly test 
your PC after installing an expansion 
card that uses an interrupt line. Exer¬ 
cise each of its parts, including the 
hard drive, floppies (all of them), 
mouse, printer, serial port, LAN card, 
etc. That way, you won’t be lulled 
into thinking everything is working 
fine, only to be rudely surprised by a 
glitch a day or so later. 


term (but it’s the one most often used) 
because the data always takes the 
same route between the external de¬ 
vice and the RAM chips. Rather, the 
term channel applies to a connector 
on the expansion slot on the PC’s 
main motherboard. 

When an external device wants to 
feed data into your PC’s RAM, it 
triggers its assigned channel. Only 
when the microprocessor sends back 
an acknowledgment can data transfer 
begin. In this way, your PC isn’t 
bombarded with data coming from 
all directions at once. 
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The PC and AT 
DMA Standards 

There are four DMA channels on the 
original IBM PC (and compatibles). 
These are labeled DRQO through 
DRQ3. The AT-style (and higher) 
computers implement an additional 
four channels of direct memory ac¬ 
cess, labeled DRQ4 through DRQ7. 
Table 3 lists the channels and their 
main uses. 

Because of the design of DMA in 
the PC and AT, there are several 
limitations that prevent external de¬ 
vices from being merely connected 
to any of these channels. For ex¬ 
ample, DMA channel 2 is used to 
transfer data between RAM and the 
floppy disk, and this channel should 
not be shared with any other device. 
And, on AT-class (and higher) com¬ 
puters, DRQ4 is the “cascade input” 
for the second set of DMA channels, 
and is therefore not available on any 
connectors on the expansion slots 
inside your computer. 

Because of this, most add-in boards 
that use DMA require channel 1 
(DRQ1). Normally, this isn’t a prob¬ 
lem. However, the devices can’t op¬ 
erate at the same time. For example, 
if you have a scanner and an audio 
card, and both use DRQO, scanning 
an image while you’re recording 
sound will almost certainly cause a 


system hang. 

For those external devices that can 
work on alternate DMA channels, the 
architecture of the PC allows for pri¬ 
oritizing the direct memory access 
requests. The microprocessor con¬ 
siders channel 0 the highest priority, 
so it will service the data coming over 
this channel first. The higher the DRQ 
number, the lower the priority. If 
your computer should get two DMA 
requests at the same time, it will 
service the one with the higher prior¬ 
ity first. 


Setting DMA 

Many add-in cards for the PC don’t 
offer the flexibility of setting the 
DMA channel; you either take what 
they give you, or nothing at all. This 
isn’t necessarily a problem, for many 
reasons: 

• DevicesthatuseDMAaren’tcom- 
mon, and are typically limited to 
image scanners, sound cards, LAN 
cards, and disk drive controllers. Other 
add-ins, like a mouse card, parallel 
port, and serial port, don’t typically 
use DMA. 

• Usually (but not always) there’s 
no contention between the devices as 
long as you don’t use them at the 
same time. 

When you can select a DMA chan¬ 
nel to use, first try to ascertain if 


another device on your computer uses 
the channel. If so, select another one. 
Unfortunately, DMA usage is not 
often reported by system diagnostics 
programs, like Microsoft’s MSD. 


Proper Software 
Setup Is a Must 

While the selection of the proper 
DMA channel helps ensure carefree 
operation, a more common problem 
when using a device that uses DMA 
is memory allocation. For example, 
if you use a scanner, you must set up 
the scanning software ahead of time 
so that it allocates (saves space) 
enough memory to hold the entire 
image. If the image requires more 
memory, data in other areas of RAM 
can be overwritten, and a serious 
system crash could result. 

If you experience sudden system 
failures (you’re using a scanner in 
Windows and suddenly you see the 
DOS C> prompt, for instance), sus¬ 
pect incorrect software settings. 

When in doubt, ask the software to 
allocate as much memory as practi¬ 
cal; the more memory that’s reserved 
for DMA, the less chance of over¬ 
writing other data. Exercise caution, 
however, because as memory is allo¬ 
cated for one task, it’s taken away 
from another. This is especially prob¬ 
lematic when using Windows. ■ 


SETTING DIP SWITCHES AND JUMPERS 


DIP switches are banks of one or 
more miniature on/off switches. They 
are called “DIP” because of their de¬ 
sign: “dual in-line package,” the same 
design as an ordinary integrated cir¬ 
cuit. The switch levers are very small, 
and generally must be set using a 
sharp instrument, such as the tip of a 
ball-point pen. Push the lever to “On” 
(or “1”) to enable the switch. There’s 
generally no marking for the “Off’ 
setting. (Avoid using a pencil to set 
DIP switches; the graphite from the 
pencil can come off and impair the 
electrical contact inside the switch). 


Jumpers serve the same purpose 
as DIP switches, but because they 
are cheaper for the manufacturer to 
implement, they are far more com¬ 
mon. The jumper consists of two pins 
mounted on the circuit board of the 
hardware. You place a jumper block 
over the two pins to establish the 
electrical connection. If you remove 
the jumper block, the connection is 
broken. 

Use a small pair of needle-nose 
pliers or blunt tweezers to install and 
remove jumpers. Be very careful not 
to bend the connecting pins. They can 


be broken off if mistreated. 

If you find that you don’t have 
enough jumper blocks for all the jump¬ 
ers you need to set, you’ll have to buy 
extras. Most electronics stores sell 
spares at about 10 cents each. If you 
install lots of hardware, you’ll want to 
keep the extras handy in case you 
ever need them. 

Consult the manual that came with 
the hardware you’re installing to check 
the settings for the DIP switches and 
jumpers. You’ll find it easier to set the 
DIP switches and jumpers before in¬ 
stalling the hardware. □ 
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Know Your IRQs And DMAs 

The more you know about interrupts and direct memory 
access, and how they work, the more success you’ll have when 
adding hardware to your PC. 

Before actually installing any new add-on, take the time to check the current IRQ and DMA settings. Check 
them against the list that you maintain, or with diagnostics software that you run prior to installation. 
Chances are, you’ll avoid 60 to 70 percent of the problems common to installing new hardware, and save 
yourself time and energy in the process. And, if a problem does occur, you’ll be better informed on how 
to track down its cause and correct it. 

Table 1. 

Hardware Interrupts Used in 

Table 2. Hardware Interrupts Used in 

PC-Class Computers 

AT-Class Computers 

Interrupt Name Standard Function 

Interrupt Name 

Standard Function 

IRQO 

System timer 

IRQO 

System timer 

IRQ1 

Keyboard scan 

IRQ1 

Keyboard scan 

IRQ2 

Available 

IRQ2 

Cascade to secondary 

IRQ3 

Available 


interrupt chip 

IRQ4 

RS-232 serial (COM1) 


(IRQ8 to IRQ15) 

IRQ5 

Available 

IRQ3 

Available 

IRQ6 

Diskette drive status 

IRQ4 

RS-232 serial (COM1) 

IRQ7 

Parallel port (LPT1) status 

IRQ5 

Available 



IRQ6 

Diskette drive status 



IRQ7 

Parallel port (LPT1) status 



IRQ8 

CMOS real-time clock 



IRQ9 

Replacement for IRQ2 

Table 3. 

DMA Channels in PC-and 

IRQ 10 

Available 

AT-Class Computers 

IRQ 11 

Available 

Channel 

Primary Function 

IRQ 12 

Available 

0 

Spare (not available on 

IRQ 13 

Numeric processor 


PC-class) 

IRQ 14 

Hard disk 

1 

SDLC communications 

IRQ 15 

Available 


adapter 



2 

Diskette controller 



3 

Spare (hard disk in 




PC-class) 



The following on AT-class only: 



4 

Controller 1 cascade 



5 

Spare 



6 

Spare 



7 

Spare 




PC UPGRADE, Vol. 1, No. 5 


93 


REFERENCE IRQ & DMA 



















PC UPGRADE 


DISCOUNT 

PRICE GUI DC 


A DIRECTORY OF LOWEST PRICES NATIONWIDE 


Contents Page 

Buying lips 95 

Hal'd Disk Drives.96 

Floppy Disk Drives.98 

Memory Upgrade 99 

Software 100 

Dealers.104 


The Discount Price Guide staff regularly scans the country for the lowest prices available within each product category. They 
continually monitor newspaper and magazine advertising and maintain an ongoing phone dialog with outlets across the country. At the 
last moment before press time, the computer selects the lowest prices for each category. Due to the lead time necessary for the issue to 
reach the newsstands (several weeks), and the volatile nature of the discount marketplace, prices can fluctuate marginally up or down. 





















Street Price Guide 


STREET PRICE BUYING TIPS 

How to emerge unscathed from the hunt for hardware and software bargains. 


R 

J efore you buy by mail or 
phone, you should be armed 
with information. The following advice 
should not lead you to believe that you ’re 
likely to run into severe problems if you 
order computer products, hardware, 
software, and peripherals by phone or 
mail order. What it is designed to do is 
protect your interests. 

Many companies advertise that they 
will beat any offer. Low prices, how¬ 
ever, are not always what they seem. 
Check shipping charges Many compa¬ 
nies pass the cost of shipping a package 
on to the buyer. Shipping rates are based 
on weight, shipping distance, and insur¬ 
ance to cover the value of the package. 
The United Parcel Service (UPS), for 
example, includes insurance for only the 
first $100 value of the package within 
the cost of their regular rates. Each addi¬ 
tional $100 costs an additional 25 cents. 
If the company you ordered from had to 
ship a 60-pound dual-page color moni¬ 
tor with a declared value of $2,500 from 
New York City to San Francisco, the 
UPS charge would be approximately 
$30. 

As you look at our Street Price 
Guide, remember that it’s beside the 
point to use the Guide to find the lowest 
price available, only to pay more by 
using an out-of-state dealer rather than a 
local supplier. 

Sales tax In most states, you are obli¬ 
gated to pay the sales tax in the state in 
which you reside for an out-of-state pur¬ 
chase. Many states include this in their 
income tax return form, indicating that 
you should declare and pay the Use Tax 
due from an out-of-state purchase. 
Know what you are agreeing to Many 
states hold that you’re forming a con¬ 
tract when you place your order. Write 
down exactly what you want to order 
before you talk to the dealer and make 
sure the dealer agrees to provide it. See 
our buying tips for specific products for 
more details about what to ask for. 


If you’ve decided to order by mail, 
write the agreed terms in a letter you 
send when ordering your system. Time 
of delivery can be especially important, 
since some dealers will take your money 
but not ship your system for weeks. 

Tell the dealer you want to receive 
your system within two weeks, and that 
you have no interest in buying anything 
that won’t arrive within that time. Your 
dealer will be in violation of the contract 
if you don’t get exactly what you want 
under the conditions you want. Point 
this out to him. 

Many dealers provide what they 
claim is a money-back guarantee if you 
are not satisfied with their product. How¬ 
ever, when you look at the fine print you 
often discover that your refund is sub¬ 
ject to a “restocking” fee that can run as 
high as 15 percent. Profit margins on 
some units are as thin as 15 percent, but 
it’s hardly the buyer’s obligation to guar¬ 
antee that a dealer makes a profit—es¬ 
pecially when the buyer is dissatisfied 
with the system shipped. 

Tell the dealer you have no inten¬ 
tion of paying him to restock equipment 
that is no good. We’re assuming that the 
system you receive really doesn’t func¬ 
tion; it would be unethical of you to 
decide you didn’t want a working sys¬ 
tem and then expect the dealer to take it 
back without a fee. Read the fine print at 
the bottom of the advertisements for such 
disclaimers as, “We do not allow non¬ 
defective returns.” 

Write the dealer a letter as soon as 
you’ve ordered the unit. List the spe¬ 
cific terms of the contract. This doesn’t 
have to be in legalese. Your letter can 
simply state that you’ve ordered a sys¬ 
tem with certain additions at a specified 
price; that it must arrive within two 
weeks; that there is a money-back guar¬ 
antee within so many days; and that you 
will not have to pay a restocking fee if 
the system doesn’t work or arrives late. 
Keep a copy of this letter. 


Credit card buying Many experienced 
buyers pay for the unit with a credit card 
and tell the dealer to charge their card 
only when the system is shipped. It can 
be very difficult to get your money back 
from the dealer if you paid by check or 
money order for a bad unit or one that 
never arrives. 

If you ordered the unit on a credit 
card, you can simply refuse to pay the 
charges. Some credit card companies 
will charge you a fee of $50 for a can¬ 
celed sale (just as they do with a stolen 
credit card); however, it’s better to be 
out $50 than $1,000. 

If the dealer demands payment any¬ 
way, tell the credit card company that 
the dealer contracted with you to deliver 
your system under certain conditions and 
then failed to meet these conditions. Tell 
them that the dealer used your card num¬ 
ber without your permission and that 
you are under no obligation to pay. 

You might send them a copy of the 
letter outlining the agreement you sent 
to the dealer. If you really believe the 
dealer is engaged in shady business prac¬ 
tices, you might consider complaining 
to the U.S. Postmaster (if you ordered 
by mail) and the Federal Trade Com¬ 
mission (FTC). 

Check what you’ve bought When your 
order arrives, no matter what it is, check 
it out immediately. When electronic parts 
fail, they normally do so immediately 
upon application of power. Those that 
pass this test still generally fail in the 
first minutes or hours of use. Your re¬ 
sponsibility is to make sure the product 
works properly while it is still under 
guarantee. 

Despite local and state laws designed 
to protect the consumer, it is still a case 
of “Let the Buyer Beware.” Computer 
Buyers Guide and Handbook offers the 
Street Price Guide and the dealer list¬ 
ings only as a guide to what is available 
and in no way endorses or recommends 
any of the suppliers listed. ■ 
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MAKE 1 

MODEL 

ll 

1 

1 
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Kalok 












KL3100 

105 

25 

N 

$289 

Storage Devices Inc. 

Maxtor 






Maxtor 






8760E 

675 

16 

N 

$1,339 

Storage Devices Inc. 

7040A 

40 

19 

N 

195 

Storage Devices Inc. 

8760E 

675 

16 

N 

1,350 

JB Technologies 






8760E 

675 

16 

N 

1,409 

Computer Products Corp. 

7080A 

80 

17 

N 

279 

Hard Drives Int’l 




N 

1,150 

Ralin Wholesalers 

7080A 

80 

17 

N 

299 

Computer Products Corp. 

MX4380E 

338 

16 

7080A 

80 

19 

N 

345 

JB Technologies 

MX8380E 

360 

13 

N 

1,179 

Computer Products Corp. 

LXT340A 

340 

13 

N 

899 

DC Drives 

MX8380E 

360 

14 

N 

1,199 

Hard Drives Inf 1 

LXT340A 

340 

13 

N 

1,006 

Aberdeen 

MX8380E 

360 

14 

N 

1,199 

Storage Devices Inc. 

LXT340A 

340 

13 

N 

1,025 

Ralin Whse. 

Micropolis 





DC Drives 

Quantum 






MC1518 

1341 

14 

Y 

2,499 

LPS105A 

105 

12 

N 

339 

Computer Products Corp. 

MC1518 

1345 

14 

N 

2,339 

Storage Devices Inc. 

LPS105A 

105 

17 

N 

349 

Hard Drives Int’l 




N 

1,221 

Shecom Computers 

LPS105A 

105 

17 

N 

359 

JB Technologies 

MCI 568 

676 

16 





MCI 568 

676 

16 

Y 

1,379 

DC Drives 

LPS52A 

52 

17 

N 

199 

Storage Devices Inc. 





999 

1,065 

ET Valueline 

DC Drives 

LPS52A 

52 

17 

N 

209 

Hard Drives Int’l 

MCI 664 

MCI 664 

345 

345 

18 

14 

N 

Y 

LPS52A 

52 

12 

N 

219 

Computer Products Corp. 

MCI 664 

345 

15 

N 

1,099 

Hard Drives Int'l 

PRO210A 

200 

15 

N 

560 

American Computing 

Seagate 






PRO210A 

210 

17 

N 

585 

Storage Devices Inc. 

ST2182E 

160 

18 

N 

849 

Storage Devices Inc. 

PRO210A 

210 

17 

N 

649 

Hard Drives Int’l 

ST2182E 

160 

16 

N 

869 

Computer Products Corp. 

Seagate 






ST2383E 

330 

16 

N 

1,199 

FastMicro 

ST1239A 

ST1239A 

210 

210 

15 

15 

N 

N 

540 

549 

American Computing 

USA Flex 

ST2383E 

337 

15 

N 

1,159 

DC Drives 

ST1239A 

210 

15 

N 

599 

FastMicro 

ST2383E 

338 

15 

N 

1,360 

American Computing 







Storage Devices Inc. 

DC Drives 

ST2383A 

338 

16 

N 

1,119 

CMO 

ST766E 

ST4766E 

660 

660 

16 

16 

N 

N 

1,375 

1,439 

ST2383A 

ST2383A 

338 

338 

16 

16 

N 

N 

1,159 

1,159 

Computer Products Corp. 
JDR Microdevices 

ST4766E 

660 

15 

N 

1,441 

Computer Products Corp. 








ST3144A 

130 

16 

N 

339 

MicroLab 







ST3144A 

130 

16 

N 

359 

USA Flex 

Conner 

CP3000 

CP3000 






ST3144A 

130 

16 

N 

399 

JDR Microdevices 

42 

42 

25 

25 

N 

N 

169 

189 

Quick Electronics 

Hard Drives Int’l 

Western Digital 

AC2080 

80 

15 

N 

308 

Quick Electronics 

CP3000 

42 

25 

N 

199 

DC Drives 

AC2080 

80 

15 

N 

308 

Upgrades Int’l 

CP30104 

CP30104 

CP30104 

120 

120 

120 

19 

11 

19 

N 

N 

N 

359 

469 

525 

Aberdeen 

MegaHaus 

Quick Electronics 

AC2120 

AC2120 

AC2120 

120 

120 

120 

15 

18 

18 

N 

N 

N 

364 

364 

635 

Quick Electronics 
Upgrades Int’l 

American Computing 

CP3204 

209 

15 

N 

525 

Storage Devices Inc. 

AC2200 

212 

15 

N 

599 

Quick Electronics 

CP3204 

CP3204 

CP3204 

209 

210 
210 

16 

15 

16 

N 

N 

N 

609 

549 

599 

Hard Drives Int’l. 

DC Drives 

Computer Products Corp. 

AP4200 

AP4200 

200 

200 

15 

20 

N 

N 

540 

599 

American Computing 
FastMicro 







WD200 

210 

15 

N 

595 

Shecom Computers 
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STREET PRICE GUIDE: HARD DISK DRIVES 

MAKE/ 

MODEL 

CAPACITY 

(Mb) 

SPEED (ms) 

CONTROLLER 

STREET 

PRICE 

DEALER 

MAKE/ 

MODEL 

CAPACITY 

(Mb) 

SPEED (ms) 

DC 

| 

o 

STREET 

PRICE 

DEALER 

WD280A 

80 

20 

N 

$290 

Shecom Computers 

Quantum 












LPS105S 

105 

17 

N 

$319 

Storage Devices Inc. 







LPS105S 

105 

17 

N 

339 

Computer Products Corp. 







LPS105S 

105 

17 

N 

365 

DC Drives 

CP30080 

84 

18 

N 

279 

DC Drives 

LPS120S 

120 

15 

N 

359 

Computer Products Corp. 

CP30080 

84 

18 

N 

325 

Storage Devices Inc. 

LPS120S 

120 

15 

N 

375 

MegaHaus 







LPS120S 

120 

15 

N 

419 

DC Drives 

CP30100 

104 

25 

N 

379 

JB Technologies 







CP30100 

120 

18 

N 

345 

Storage Devices Inc. 

LPS52S 

43 

17 

N 

239 

JB Technologies 

CP30100 

120 

18 

N 

359 

DC Drives 

LPS52S 

52 

17 

N 

209 

Storage Devices Inc. 

CP3540 

510 

12 

N 

1,159 

Computer Products Corp. 

LPS52S 

52 

12 

N 

219 

Computer Products Corp. 

CP3540 

540 

12 

N 

1,199 

DC Drives 

PRO210S 

210 

17 

N 

639 

ComputAbility 

Fujitsu 






PRO210S 

210 

17 

N 

639 

Storage Devices Inc. 

M2263S 

670 

16 

N 

1,359 

Hard Drives Int'l. 

Seagate 






M2263S 

672 

16 

N 

1,219 

DC Drives 

ST2383N 

332 

14 

N 

1,159 

DC Drives 

M2263S 

688 

16 

N 

1,299 

MegaHaus 

ST2383N 

332 

14 

N 

1,159 

JB Technologies 

M2266S 

1079 

12 

N 

1,849 

Storage Devices Inc. 

ST2383N 

332 

14 

N 

1,169 

Computer Products Corp. 

M2266S 

1079 

14 

N 

1,859 

DC Drives 

ST296N 

85 

28 

N 

239 

Storage Devices Inc. 

M2266S 

1079 

14 

N 

1,889 

MegaHaus 













ST41200N 

1037 

16 

N 

1,839 

Storage Devices Inc. 

M2622S 

330 

12 

N 

1,029 

DC Drives 

ST41200N 

1050 

15 

N 

1,899 

Computer Products Corp. 

M2622S 

330 

12 

N 

1,025 

Storage Devices Inc. 

ST41200N 

1200 

15 

N 

W5 

JB Technologies 

M2622S 

330 

12 

N 

1,039 

MegaHaus 













ST41650N 

1420 

15 

N 

2,399 

Computer Products Corp. 

M2624S 

520 

12 

N 

1,149 

DC Drives 

ST41650N 

1420 

15 

N 

2,399 

Storage Devices Inc. 

M2624S 

520 

12 

N 

1,149 

Quick Electronics 

ST41650N 

1420 

15 

N 

2,479 

DC Drives 

M2624S 

520 

12 

N 

1,159 

MegaHaus 







Imprimis 






ST4350N 

300 

18 

N 

1,129 

Storage Devices Inc. 

ST41200N 

1037 

16 

N 

2,099 

Hard Drives Int’l. 

ST4350N 

307 

16 

N 

1,159 

Computer Products Corp. 

ST4376N 

340 

17 

N 

1,199 

Hard Drives Int’l. 

ST4376N 

330 

18 

N 

1,099 

Storage Devices Inc. 

Maxtor 






ST4376N 

330 

17 

N 

1,129 

Computer Products Corp. 

MX117S 

1470 

13 

Y 

2,499 

Hard Drives Int’l. 

ST4376N 

338 

18 

N 

1,199 

JB Technologies 

MX117S 

1470 

13 

N 

2,499 

JB Technologies 







P012S 

1025 

13 

N 

1,999 

Computer Products Corp. 







P012S 

1059 

13 

N 

1,945 

Storage Devices Inc. 







P012S 

1200 

13 

N 

1,995 

JB Technologies 







Micropolis 












MCI 528 

1341 

14 

N 

1,899 

DC Drives 







MCI 528 

1350 

14 

N 

2,599 

Hard Drives Int’l. 







MCI 528 

1354 

15 

N 

2,359 

Quick Electronics 







MCI 548 

1748 

14 

N 

2,974 

DC Drives 







MCI 548 

1748 

14 

N 

2,975 

Storage Devices Inc. 







MCI 548 

1749 

14 

N 

3,129 

MegaHaus 







MCI 588 

668 

16 

N 

1,274 

DC Drives 







MCI 588 

668 

16 

N 

1,275 

Storate Devices Inc. 







MCI 588 

668 

16 

N 

1,309 

Upgrades Int’l. 







MCI 598 

1049 

14 

N 

1,929 

Storage Devices Inc. 







MCI 598 

1049 

14 

N 

1,939 

Quick Electronics 







MCI 598 

1049 

14 

N 

1,999 

Hard Drives Int’l 







MCI 624 

665 

14 

N 

1,339 

DC Drives 







MCI 624 

665 

14 

N 

1,342 

Quick Electronics 







MCI 624 

675 

14 

N 

1,288 

Aberdeen 
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FLOPPY DISK DRIVES 

MAKE / 

MOUNT- 

STREET 

DEALER 

MAKE/ MOUNT- 

STREET 

DEALER 

MODEL 

ING 

PRICE 


MODEL ING 

PRICE 


3.5 Double Density 

Chinon 





i 

$51 

MidWest MicroPeripherals 

Chinon i 

$45 

MidWest MicroPeripherals 

Sony 




Chinon i 

50 

Nationwide Computer 


59 

ET Valueline 



Sony 

i 

74 

Harmony Computers 

Teac i 

57 

DC Drives 





Teac i 

57 

Mile Hi Micro 

Teac 

i 

59 

DC Drives 

Teac i 

89.95 

Jameco Electronic 

Teac 

1 

69 

CMO 

Toshiba i 

55 

MidWest MicroPeripherals 

Toshiba 

i 

69 

Arlington Computer 

Toshiba i 

59 

ET Valueline 





Toshiba i 

59 

FastMicro 




Jade Computer 




Chinon 

i 

50 




Chinon 

i 

54 

Nationwide Computer 

Chinon i 

56 

Nationwide Computer 

Chinon 

i 

55.95 

Lyco Computer 

Chinon ' i 

59 

ComputAbility 

Chinon 

i 

58 

MidWest MicroPeripherals 

Chinon i 

59.95 

Lyco Computer 

Chinon 

i 

59 

ComputAbility 

Chinon i 

60 

MidWest MicroPeripherals 

Citizen 

i 

55 

MidWest MicroPeripherals 

Epson i 

Epson i 

62 

Fridays 

Ralin Whse. 

Epson 

i 

69 

Ralin Whse. 

56 

Aberdeen 

Fujitsu i 

Ergo 

i 

49 

California Microchip 

Ergo 

i 

49 

Mile Hi Micro 

Mitsumi i 

50 

Asean Computer 

Fujitsu 




Mitsumi i 

51 

Amka, Inc. 

i 

56 

Aberdeen 

Mitsumi i 

56 

Mile Hi Micro 

Mitsumi 

i 

47 

Amka, Inc. 

Mitsumi i 

Mitsumi i 

56 

56 

Jade Computer 

Vektron 

Mitsumi 

i 

47 

Asean Computer 

Mitsumi 

i 

53 

Jade Computer 




Mitsumi 

i 

56 

Mile Hi Micro 




Mitsumi 

i 

56 

Vektron 

Mitsumi i 

58 

APIus Computer 

Mitsumi 

i 

58 

APIus Computer 

Teac i 

56 

Amka, Inc. 

Sony 

i 

57 

Friday’s 

Teac i 

59 

FastMicro 

Sony 

i 

59 

ET Valueline 

Teac i 

59 

Shecom Computers 

Sony 

i 

59 

MidWest MicroPeripherals 

Teac i 

60 

Telemart 





Teac i 

61 

Nationwide Computer 

Teac 

i 

53 

Amka, Inc. 

Teac i 

62 

Mile Hi Micro 

Teac 

i 

55 

Shecom Computers 

Teac i 

63 

DC Drives 

Teac 

i 

57 

California Microchip 

Teac i 

64 

Essence Group 

Teac 

i 

57 

Friday’s 

Teac i 

65 

Friday’s 

Teac 

i 

57 

Jade Computer 

Teac i 

65 

Jade Computer 

Teac 

i 

59 

FastMicro 




Teac 

i 

59 

Nationwide Computer 

Toshiba i 

57 

MicroLab 

Teac 

i 

59 

Telemart 

Toshiba i 

69 

MidWest Computer Works 

Teac 

i 

60 

Essence Group 

Toshiba i 

69.95 

Lyco Computer 

Teac 

i 

62 

Mile Hi Micro 




Toshiba 

i 

56 

Telemart 




Toshiba 

i 

57 

MicroLab 




Toshiba 

i 

59 

MidWest MicroPeripherals 




Toshiba 

i 

64.95 

Lyco Computer 




Toshiba 

i 

69 

Arlington Computer 




Toshiba 

i 

69 

MidWest Computer Works 




/ = Internal E = 

External 
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MEMORY UPGRADE 


TYPE/ 

SPEED 

PRICE 

DEALER 

TYPE 1 

SPEED 

PRICE 

DEALER 

CAPACITY 

(ns) 



CAPACITY 

(ns) 








1Mbx8 

80 

$39 

Hard Drives International 

4Mb x 9 
4Mb x 9 

80 

80 

$145 

149 

MicroTech 

Worldwide Tech. 

1Mbx8 

80 

39 

MicroTech 

4Mb x 9 

80 

169 

H.Co. Computer 

1Mbx8 

80 

43 

H.Co. Computer 

256K x 8 

10 

17 

H.Co. Computer 

1Mbx8 

100 

40 

Worldwide Tech. 








256x9 

60 

13 

Micro 911 

1Mbx9 

60 

38 

Shecom 

256x9 

60 

13.65 

Worldwide Tech. 

1Mb x 9 

60 

40 

Micro 911 





1Mbx9 

60 

45 

Access Computer Components 

256K x 9 

70 

12 

Micro 911 

1Mbx9 

60 

45 

MicroTech 

256K x 9 

70 

13 

Worldwide Tech. 

1Mbx9 

60 

46 

Worldwide Tech. 

256K x 9 

70 

15 

Access Computer Components 





256K x 9 

70 

15 

Hard Drives International 

1Mbx9 

70 

37 

Shecom 





1Mbx9 

70 

38 

Micro 911 

256K x 9 

80 

11.50 

Micro 911 

1Mb x 9 

70 

42 

MicroTech 

256K x 9 

80 

12 

H.Co. Computer 

1Mbx9 

70 

42 

Worldwide Tech. 

256K x 9 

80 

12 

MicroTech 

1Mbx9 

70 

44 

Hard Drives International 

256K x 9 

80 

12.65 

Worldwide Tech. 

1Mbx9 

70 

46 

H.Co. Computer 

256K x 9 

80 

15 

H.Co. Computer 

1Mbx9 

70 

47 

Binary Technology 

256K x 9 

100 

9.75 

Worldwide Tech. 

1Mb x 9 

80 

36 

Shecom 





1Mb x 9 
1Mb x 9 
1Mbx9 

80 

80 

80 

37 

40 

42 

Micro 911 

MicroTech 

Wordlwide Tech. 

1Mbx9 

1Mbx9 

60 

60 

48 

54 

Worldwide Tech. 

Binary Technology 

1Mb x 9 

80 

43 

Access Computer Components 

1Mbx9 

70 

44 

Access Computer Components 

1Mbx9 

80 

43 

H.Co. Computer 

1Mbx9 

70 

44 

Worldwide Tech. 

1Mb x 9 

80 

44 

Hard Drives International 




1Mb x 9 

100 

40 

Worldwide Tech. 

1Mb x 9 
1Mbx9 

80 

80 

44 

44 

Binary Technology 

Worldwide Tech. 

2Mb x 8 

80 

109 

Hard Drives International 

1Mbx9 

100 

42.50 

Worldwide Tech. 

4Mb x 8 
4Mb x 8 

80 

80 

159 

159 

H.Co. Computer 

Hard Drives International 

4Mb x 9 

60 

185 

Access Computer Components 

4Mb x 9 
4Mb x 9 



Shecom 

Micro 911 

4Mb x 9 

80 

138 

Source International 

60 

60 

145 

150 

4Mb x 9 

80 

155 

Access Computer Components 

4Mb x 9 

60 

165 

Worldwide Tech. 

256K x 9 

60 

14 

Storage Devices Inc. 

4Mb x 9 

60 

185 

MicroTech 

256K x 9 

60 

16 

Worldwide Tech. 

4Mb x 9 

70 

130 

Micro 911 

256K x 9 

70 

15 

Worldwide Tech. 

4Mb x 9 

70 

130 

Shecom 





4Mb x 9 

70 

149 

Worldwide Tech. 

256K x 9 

80 

14 

Access Computer Components 

4Mb x 9 

70 

150 

Access Computer Components 

256K x 9 

80 

15 

Source International 

4Mb x 9 

70 

150 

MicroTech 

256K x 9 

80 

14.65 

Worldwide Tech. 

4Mb x 9 

70 

169 

Hard Drives International 





4Mb x 9 

70 

170 

Binary Technology 

256K x 9 

100 

11.75 

Worldwide Tech. 

4Mb x 9 

80 

128 

Micro 911 





4Mb x 9 

80 

130 

Shecom 





4Mb x 9 

80 

139 

Storage Devices Inc. 
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SOFTWARE 

MANUFACTURER/ 

STREET 

LIST 

DEALER 

MANUFACTURER/ 

STREET 

LIST 

DEALER 

PRODUCT 

PRICE 

PRICE 


PRODUCT 

PRICE 

PRICE 






C Compiler 6 0 

$335 

$495 

Dustin Discount 

Microsoft 

DOS 5.0 

$74.95 

$149.95 

ComputAbility 

Cobol Comp. 3.0 

532 

900 

Software Add Ons 

DOS 5.0 

79 

149.95 

Dustin Discount 

Fortran 5.0 

266 

450 

Telemart 

DOS 5.0 Upgrade 
DOS 5.0 Upgrade 
DOS 5.0 Upgrade 

59 

59 

69 

99.95 

99.95 

99.95 

MicroWarehouse 

Telemart 

Dustin Discount 

Fortran 5.0 

Fortran 5.0 

Fortran 5.0 

272 

298 

309 

450 

450 

450 

Software Add Ons 

Loma Computer 

Dustin Discount 





Macro Assem. 

89 

195 

Telemart 





Macro Assem. 

91.95 

195 

ComputAbility 

Borland 




Macro Assem. 

109 

195 

Dustin Discount 

C++ 

289 

699 

FastMicro 





C++ 

299.17 

699 

Computer Discount Whse. 

Quick Basic 4.5 

60 

99 

Software Unlimited 

C++ 

309 

699 

Software Unlimited 

Quick Basic 4.5 

69 

99 

Loma Computer 

C++ 

314.95 

699 

ComputAbility 

Quick Basic 4.5 

75 

99 

Dustin Discount 

Turbo Pascal 6.0 

89 

149.95 

Software Unlimited 

Quick C 2.5 

61.95 

99 

ComputAbility 

Turbo Pascal 6.0 

93.60 

149.95 

Computer Discount Whse. 

Quick C 2.5 

67 

99 

CompuClassics 

Turbo Pascal 6.0 

95 

149.95 

Loma Computer 

Quick C 2.5 

69 

99 

Loma Computer 

Turbo Pascal 6.0 

109 

149.95 

Dustin Discount 

Quick Pascal 

59 

99 

Software Add Ons 

Turbo Pascal Pro 

188 

299 

Software Unlimited 

Quick Pascal 

60 

99 

FastMicro 

Turbo Pascal Pro 

199 

299 

CompuClassics 

Quick Pascal 

61.95 

99 

ComputAbility 

Turbo Pascal Win. 

121 

279 

Loma Computer 

Windows Dev. 

305 

599 

Software Add Ons 

Turbo Pascal Win. 

125 

279 

CompuClassics 

Windows Dev. 

309 

599 

FastMicro 

Turbo Pascal Win. 

169 

279 

Dustin Discount 

Owl International 




Turbo Pascal Win. 

169 

279 

Insight Software 

Guide 3 

379 

495 

Laser Press & Graphics 

Turbo Pro 




Guide 3 

389 

495 

Dustin Discount 

109 

299 

Dustin Discount 


DigiTalk 




STSC 







APL Plus 

439 

695 

Software Add Ons 

SmallTalk V Wind. 

289 

499 

Software Add Ons 


SmallTalk V Wind. 

308 

499 

PC Zone 

Solution Systems 







Brief 

168 

249 

Loma Computer 

SmallTalk V286 

125 

199.95 

Dustin Discount 

Brief 

185 

249 

Dustin Discount 

SmallTalk V286 

138 

199.95 

PC Zone 

Brief 

187 

249 

Star Ware 





WhiteWater 




SmallTalk VPM 

299 

499.95 

Dustin Discount 

Actor Pro 

316 

595 

Star Ware 

SmallTalk Wind. 
SmallTalk Wind. 

279 

319 

499 

499 

Dustin Discount 

CompuClassics 

Actor Pro 

Actor Pro 

Actor Pro 

318 

329 

349 

595 

595 

595 

Loma Computer 

Dustin Discount 

Software Add Ons 

Knowledge Garaden 

Knnwlerlnp Prn 

1R4 

299 

PC Zone 

UTILITY PROGRAMS 




Knowledae Pro Gold 399 

699 

PC Zone 

MicroLogic Software 




Microsoft 



InfoSpotter 

44 

99 

Software Unlimited 




InfoSpotter 

44.95 

99 

ComputAbility 

Basic Pro Dev. 

293 

495 

Telemart 

InfoSpotter 

59 

99 

Insight Software 

Basic Pro Dev. 

298 

495 

Software Unlimited 



Basic Pro Dev. 

314.95 

495 

ComputAbility 

A.I. Solutions 

PC IQ 

58 

129 

PC Zone 

C Compiler 6.0 

299 

495 

CallSoft 

Abacus 




C Compiler 6.0 

329 

495 

CompuClassics 

BeckerTools 

69 

139 

Software Add Ons 





BeckerTools 

79 

139 

Dustin Discount 

For dealer addresses and phone numbers 
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STREET PRICE GUIDE: SOFTWARE 

MANUFACTURER/ 

STREET 

LIST 

DEALER 

MANUFACTURER/ 

STREET 

LIST 

DEALER 

PRODUCT 

PRICE 

PRICE 


PRODUCT 

PRICE 

PRICE 


BeckerTools 

$79 

$139 

Publishing Perfection 

Dariana Technology 




Above Software 




SystemSIeuth Pro 

$99 

$149 

CompuClassics 

Above Disk 

54 

120 







56 

120 


WinSleuth 

95 

149 

Software Add Ons 

Above Disk 

65 

120 


WinSleuth 

99 

149 

Publisher's Toolbox 





WinSleuth 

105 

149 

MicroWarehouse 

SuperStor 

75.95 

139 


Delta Technology 




SuperStor 

83 

139 


Direct Access 

59 

89.95 

Software Unlimited 


85 

139 


Direct Access 

59 

89.95 

Telemart 





Direct Access 

59.95 

89.95 

ComputAbility 

Ashton Tate (Borland) 



Direct Access 

69 

89.95 

Dustin Discount 

Control Room 


129 

FastMicro 





Control Room 

89 

129 

Dustin Discount 

Direct Net 

147 

395 

Star Ware 

Asymetrix 




Fifth Generation 




Toolbook 

277 

395 

Publishing Perfection 

FastBack+ 

110 

189.95 

CallSoft 

Toolbook 

279 

395 

FastMicro 

FastBack+ 

115 

189.95 

Star Ware 

Atech/M 




FastBack+ 

119 

189.95 

Dustin Discount 

Pub’s PowerPak 

39 

79.95 

Publishing Perfection 

FastBack+ 

122 

189.95 

CompuClassics 


45 

79.95 










Mace 1990 

89.80 

149 

Computer Discount Whse. 





Mace 1990 

92 

149 

Software Add Ons 

AttiTools 

62 

129.95 

PC Connection 





AttiTools 

82 

129.95 

MicroWarehouse 

Suitcase II 

53 

79 

Publisher’s Toolbox 

AttiTools 

95 

129.95 

Dustin Discount 

Funk Software 





32 

79 


Allways 1.2 

109 

195 

Software Add Ons 


34 

79 


Allways 1.2 

115 

195 

Software Unlimited 





Allways 1.2 

129 

195 

Dustin Discount 

WideAngle 

62 

129 






WideAngle 

75 

129 

FastMicro 

Sideways 3.3 

54 

69.95 

Telemart 

WideAngle 

85 

129 

Dustin Discount 

Sideways 3.3 

55 

69.95 

FastMicro 





Sideways 3.3 

64 

69.95 

Software Unlimited 

Berkeley Systems 




Sideways 3.3 

65 

69.95 

Dustin Discount 

AfterDark 

28.95 

49.95 

ComputAbility 





AfterDark 

29 

49.95 

MicroWarehouse 

Gazelle 




AfterDark 

31 

49.95 

Publisher’s Toolbox 

OPtune 

42 

99.95 

Telemart 





OPtune 

45 

99.95 

Software Add Ons 

Bloc Publishing 




OPtune 

55 

99.95 

Dustin Discount 

PopDrop+ 

53 

99.95 

FastMicro 

Gibson Research 




Borland 




SpinRite II 

58.95 

89 

ComputAbility 

ObjectVision 

94.95 

149 

ComputAbility 

SpinRite II 

62 

89 

Insight Software 

ObjectVision 

97 

149 

Star Ware 

SpinRite II 

64 

89 

CompuClassics 

ObjectVision 

109 

149 

Dustin Discount 

SpinRite II 

68.95 

89 

Loma Computer 

SideKick 

53 

129 

FastMicro 

Gold Disc 




SideKick 

55 

129 

Star Ware 

ScreenCraze 

28 

49.95 

PC Zone 

SideKick 

59 

129 

Loma Computer 

ScreenCraze 

28.95 

49.95 

ComputAbility 

Bourbaki 




ScreenCraze 

29 

49.95 

MicroWarehouse 

1 Dir+ 

44 

95 

SoftComp USA 

hDC 




1 Dir+ 

46.95 

95 

ComutAbility 

IstApps 

48 

99.95 

SoftComp USA 

_ 




1st Apps 

52 

99.95 

Publishing Perfection 

central Point 




IstApps 

55 

99.95 

FastMicro 

AntiVirus 

78 

129 

Loma Computer 

IstApps 

59 

99.95 

Dustin Discount 

AntiVirus 

79 

129 

PC Connection 





AntiVirus 

85 

129 

MicroWarehouse 

Icon Designer 

32 

59 

Software Add Ons 





Icon Designer 

33 

59 

PC Zone 

Copy II PC 

Copy II PC 

30 

33 

69.95 

69.95 

Insight Software 

Telemart 

Icon Designer 

45 

59 

Dustin Discount 

Copy II PC 

35 

69.96 

Dustin Discount 

Windows Express 

52 

99.95 

Publishing Perfection 





Windows Express 

55 

99.95 

FastMicro 

PC Tools 

PC Tools 

94.43 

102 

179 

179 

Software Unlimited 

CallSoft 

Windows Express 

65 

99.95 

Dustin Discount 

PC Tools 

109 

179 

PC Connection 

Helix 




PC Tools 

119 

179 

MicroWarehouse 

HeadRoom 

61.95 

129 

ComputAbility 





HeadRoom 

63 

129 

Star Ware 

PCTools LAN 

785 

1,299 

CallSoft 
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MANUFACTURER/ STREET 

LIST 

DEALER 

MANUFACTURER/ 

STREET 

LIST 

DEALER 

PRODUCT PRICE 

PRICE 


PRODUCT 

PRICE 

PRICE 


HeadRoom 

$65 

$129 

Loma Computer 

Novell 








NetWare Lite 

$69 

$139 

PC Connection 

NetRoom 

59 

79 






NetRoom 

59.95 

65 

79 

79 

ComputAbility 

Okna Corporation 

DeskTop Set 

36.48 

149 

Computer Discount Whse. 


69 

79 


DeskTop Set 

59 

149 

Publishing Perfection 





DeskTop Set 

79 

149 

PC Connection 

NetRoom LAN50 

349.95 

379 

ComputAbility 

Personics 




IBM 




Laptop Ultravision 

41.95 

89 

ComputAbility 


209 

395 


Laptop Ultravision 

49 

89 

CompuClassics 

Current 1.1 

212 

395 

Loma Computer 

Laptop Ultravision 

59 

89 

PC Connection 


219 

395 










UltraVision 

59 

119 

PC Connection 

ICOM Simulations 




UltraVision 

69.95 

129 

ComputAbility 

Intermission 

28.95 

49.95 

ComputAbility 

UltraVision 

77 

129 

Star Ware 

Intermission 

29 

49.95 

PC Connection 

Ultravision 

69.95 

119 

ComputAbility 

Intermission 

30 

49.95 

Insight Software 

Peter Norton (Symantec) 



Squeegee Windows 

42 

79 


AntiVirus 

81.95 

129 

ComputAbility 





AntiVirus 

85 

129 

Publisher’s Toolbox 

Laser Tools 




AntiVirus 

85 

129 

Star Ware 

PrintCache 

87.95 

129 

ComputAbility 

AntiVirus 


129 

Dustin Discount 

PrintCache 

98 

129 

Publishing Perfection 





PrintCache 

99 

129 

Publisher’s Toolbox 

Backup 

85 

129 

FastMicro 

LaserGo 




Backup 

89 

129 

Software Unlimited 

GoScript 

85 

149 

Software Add Ons 

BackUp 

93 

129 

Star Ware 



149 










Desktop Windows 

92 

149 

Ralin Wholesalers 

GoScript+ 

172 

299 


Desktop Windows 

92 

149 

Software Unlimited 

Lotus Development 




Desktop Windows 

95 

149 

Insight Software 

Magellan 

94.10 

139 

Computer Discount Whse. 

Utilities 

105 

159 

Telemart 

Magellan 

97 

139 

Software Add Ons 

Utilities 

107 

159 

Software Add Ons 

Magellan 

115 

139 

Dustin Discount 

Utilities 

115 

159 

CompuClassics 

Magee Enterprises 




Polaris 




AutoMenu 4.5 

35 

69.95 

Telemart 

PackRat 

229.95 

395 

ComputAbility 

AutoMenu 4.5 

39 

69.95 

Star Ware 

PackRat 

255 

395 

Dustin Discount 

AutoMenu 4.5 

45 

69.95 

Dustin Discount 

PackRat 

259 

395 

MicroWarehouse 

Merrill & Bryan 




Prime Solutions 




Turbo EMS 

48.95 

99.95 

ComputAbility 

Disk Tech Gold 

89 

149.95 

Software Add Ons 

Turbo EMS 

52 

99.95 

Software Add Ons 

Disk Tech Gold 

99 

149.95 

Dustin Discount 

Turbo EMS 

59 

99.95 

Dustin Discount 





Metro ImageBase 




UltraScript PC 

105 

295 

Software Add Ons 

LaserTwin 

117 

179 

Publishing Perfection 

UltraScript PC 

118 

295 

Publishing Perfection 

MicroCom 




UltraScript PC 

125 

295 

Publisher’s Toolbox 

CarbonCopy+ 

107 

139 

Software Unlimited 





CarbonCopy+ 

109 

139 

Insight Software 

UltraScript PC+ 

229 

445 

Software Add Ons 





UltraScript PC+ 

259 

445 

Publishing Perfection 

Virex PC 

65 

129 

Insight Software 

UltraScript PC+ 

263 

445 

Publisher’s Toolbox 

Virex PC 

73 

129 

SoftComp USA 

Qualitas 




Virex PC 

85 

129 

Dustin Discount 

386 Max 

61 

99.95 

MicroWarehouse 

MicroLogic Software 




386 Max 

64 

99.95 

Software Unlimited 

InfoSelect 

79.95 

149 

ComputAbility 

386 Max 

67 

99.95 

Software Add Ons 

InfoSelect 

86 

149 

Software Unlimited 





InfoSelect 

87 

149 

Telemart 

Blue Max 

79 

124.95 

PC Connection 





Blue Max 

85 

124.95 

Dustin Discount 

Microcom 




Blue Max 

87 

124.95 

Star Ware 

CarbonCopy+ 

117 

195 

Loma Computer 





CarbonCopy+ 

119 

195 

PC Connection 

Quarterdeck 








DeskView 386 

124.95 

219.50 

ComputAbility 

Microlytics 




DeskView 386 

125 

219.50 

Software Add Ons 

GOfer 2.0 

42 

79.95 

Software Add Ons 

DeskView 386 

139 

219.50 

Dustin Discount 

Microsoft 








Windows 3.0 

87 

129 

Software Add Ons 

DesqView II 

73 

129.95 

Software Add Ons 

Windows 3.0 

88.95 

129 

ComputAbility 

DesqView II 

75 

129.95 

FastMicro 

Windows 3.0 

89 

129 

FastMicro 
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DEALER 

MANUFACTURER/ 

STREET 

LIST 

DEALER 

PRODUCT PRICE 

PRICE 


PRODUCT 

PRICE 

PRICE 


DesqView II 

$85 

$129.95 

Dustin Discount 

Language Master 

$49 

$99 

Software Add Ons 

QEMM 386 

QEMM 386 

QEMM 386 

60 

62 

65 

99.95 

99.95 

99.95 

CallSoft 

CompuClassics 

Dustin Discount 

IBM 

DisplayWrite V 
DisplayWrite V 

235 

235.50 

495 

495 

Software Add Ons 

Computer Discount Whse. 

QRAM 

49 

79 


Writing Asst. 

75 

139 

Software Add Ons 

QRAM 

52 

79 

Loma Computer 

Writing Asst. 

87 

139 

Star Ware 

QRAM 

57 

79 

Telemart 

Lotus Development 








Manuscript 

309.79 

495 

Computer Discount Whse. 

VGA Dimmer 

22 

79 

Software Add Ons 

Manuscript 

339 

495 

Dustin Discount 

VGA Dimmer 

24 

79 

Star Ware 

Microsoft 




SoftLogic Solutions 

Disk Optimizer 

29 

69.95 

Software Add Ons 

Word 5.5 

Word 5.5 

$199.90 

202 

$450 

450 

Computer Discount Whse. 
Software Add Ons 

Software Carousel 
Software Carousel 

53 

55 

89.95 

89.95 

Software Add Ons 

Star Ware 

Word Windows 
Word Windows 

298 

299 

495 

495 

Software Unlimited 

Publishing Perfection 

Software Carousel 

59 

89.95 

Loma Computer 

Monogram 







Word for Word 

$74 

$159 

PC Zone 

PrintQ 

79 

149 

Telemart 

Word for Word 

79 

159 

Star Ware 

PrintQ 

80 

149 

Software Add Ons 

Reference Software 




PrintQ 

85 

149 

MicroWarehouse 

Grammatik 

54 

99 

Insight Software 

PrintQ 

86 

149 

Loma Computer 

Grammatik 

55 

99 

FastMicro 

Stac Electronics 




Samna 




Stacker 

79 

129 

Insight Software 

Ami Pro 

279 

495 

Insight Software 

Stacker 

85 

129 

PC Connection 

Ami Pro 

288 

495 

Loma Computer 

Stacker 

89 

129 

CallSoft 




Systems Compatibility 

Software Bridge 

69 

129 

Star Ware 

Ami Upgrade 

Ami Upgrade 

99 

199 

199 

Software Add Ons 

Dustin Discount 

Software Bridge 

69.95 

129 

ComputAbility 

Software Publishing 




Touchstone Software 

Check It 

77.95 

149 

ComputAbility 

OfficeWriter 

OfficeWriter 

224 

234 

395 

395 

Loma Computer 

PC Zone 

Check It 

79 

149 

Insight Software 

PFS ProWrite 

146 

259 

PC Zone 

Travelling Software 




PFS ProWrite 

159 

259 

FastMicro 

Battery Watch 

27 

49.95 

Software Add Ons 

Symantec 




Battery Watch 

29 

49.95 

Software Unlimited 

JustWrite 

75 

199 

FastMicro 

Battery Watch 

32 

49.95 

Star Ware 

JustWrite 

129 

199 

MicroWarehouse 

White Crane Systems 

Brooklyn Bridge 

83 

129 

SoftComp USA 

Systems Compatibility 

Writer’s Toolkit 77.95 

129 

ComputAbility 

Brooklyn Bridge 

85 

129 

Insight Software 

Writer’s Toolkit 

79 

129 

PC Zone 

XTree 




WordPerfect 




XTree Gold 

85 

149 

Star Ware 

WordPerfect 5.1 

239 

495 

PC Zone 

XTree Gold 

92 

149 

Telemart 

WordPerfect 5.1 

249 

495 

FastMicro 

XTree Gold 

99 

149 

Dustin Discount 

WordPerfect 5.1 

258 

495 

Publishing Perfection 

Zenographics 




WordScience 



SuperPrint HP 

112 

195 

Software Add Ons 

Definitions Plus! 

57 

129 

Software Add Ons 

SuperPrint HP 

113 

195 

PC Zone 

Definitions Plus! 

64 

129 

Loma Computer 

WORDPROCESSING PF 

iOGRAM 



WordStar 




Zy Index 




Correct Grammar 

53.95 

99 

ComputAbility 




Correct Grammar 

54 

99 

PC Zone 

Zylndex 

235.95 

495 

ComputAbility 

Correct Grammar 

57 

99 

FastMicro 

Zylndex 

269 

495 

Software Add Ons 



Ashton Tate (Borland) 




Legacy 

259 

595 

Software Add Ons 

MultiMate 4.0 

235 

565 

Ralin Wholesalers 

Legacy 

273 

595 

Loma Computer 

MultiMate 4.0 

Avery Dennison 

239 

565 

FastMicro 

WordStar 6.0 

225 

495 

Dustin Discount 




WordStar 6.0 

273 

495 

Loma Computer 

Label Pro 

49 

99.95 

PC Connection 

XYQuest 



Label Pro 

54 

99.95 

Publishing Perfection 




Franklin Software 


XYWrite 111+ 

197 

295 

Telemart 




XYWrite 111+ 

207 

295 

SoftComp USA 

Language Master 

44 

99 

PC Zone 
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DEALERS 

APIus Computers 

398 Lemon Creek Dr., Unit H, 
Walnut, CA 91789, Phone: (800) 
443-5373, (714) 594-1112 

Aberdeen 

1125 S. Maple Ave., Unit P, 
Montebello, CA 90640, Phone: 
(800) 552-6868, (213) 725-3368 


Asean Computer 

971 Fairway Dr., Walnut, CA 
91789, Phone: (714) 598-2828 

Atlantic Computer Systems 

171 Rt. 37E & Hooper Ave., 

Toms River, NJ 08753, Phone: 
(800) 628-0046, (908) 240-3101 

Ballard Computer 

5424 Ballard Ave. NW, Seattle, 
WA 78107, Phone: (781) 7000 

Binary Technology 

2657 Beltline, Carollton, TX 
75006, Phone: (800) 776-7990, 
(214)417-0777 

Bulldog Computer Products 

610 Industrial Park Dr., Evans, GA 
30809, Phone: (800) 438-6039, 
(404) 860-7364 

Business Computer Systems 

2216 Commerce Parkway, 

Virginia Beach, VA 23454, Phone: 
(800) 33-FAX55 

CAD & Graphics 

1301 Evans, San Francisco, CA 
94104, Phone: (800) 288-1611, 
(415) 647-9671 


CMO Corp. 

101 Reighard Ave., Williamsport, 
PA 17701, Phone: (800)233- 
8950, (717) 327-9200 

California Microchip 

9240 Deering Ave., Chatsworth, 
CA 91311, Phone: (800) PRO¬ 
CHIP, (818)884-3660 


CompUSA 

1250 El Camino Real, San Bruno, 
CA 94066, Phone: (415) 244-9990 

Compu$ave 

4209 S. 37th St., Dept. S8, 
Phoenix, AZ 85040, Phone: (800) 
544-8302, (602) 437-8298 

CompuAdd 

12303 Technology Blvd., Austin, 
TX 78727, Phone: (800) 456-3660 

CompuAdd 

6100 Westheimer, Houston, TX 
77057, Phone: (713) 894-0785 

CompuD 

6741 Van Nuys Blvd., Van Nuys, 
CA 91405, Phone: (818)787- 
3282, (818) 781-7888 

ComputAbility 

PO Box 17882, Milwaukee, Wl 
53217, Phone: (800) 558-0003, 
(414) 357-8181 

Computer Attic 

2750 El Camino Real, Redwood 
City, CA 94061, Phone: (415) 363- 
SI 00 

Computer Clipboard 

8309 Linden Oaks Court, Lorton, 
VA 22079, Phone: (800) 777-4932 


Computer Discount Warehouse 

2840 Maria, Northbrook, IL 60062, 
Phone: (800) 233-4426, (708) 498- 
1426 

Computer Input Products 

1301 Evans Ave., San Francisco, 
CA 94124, Phone: (800) 825- 
1187, (415)647-2684 

Computer Products Corp. 

1431 S. Cherryvale Rd., Boulder, 
CO 80303, Phone: (800) 338-4273 

Computer Town 

304 S. Broadway, Salem, NH 
03079, Phone: (800) 666-0004 

Computown 

2444 Old Middlefield Way, 
Mountain View, CA 94043, Phone: 
(415) 962-8696 

Cycad Micosystems 

121 E. Brokaw Rd., San Jose, CA 
95112, Phone: (408) 436-4843 

DAAC Computer Corp. 

123 W. 28th St., New York, NY 
10001, Phone: (800) 992-3007, 
(212) 967-8252 

DC Drives 

1110 NASA Rd., 1,Ste. 304, 
Nassau Bay, TX 77058, Phone: 
(800) 872-6007, (713) 333-9602 

Dustin Discount 

20969 Ventura Blvd., Ste. 13, 
Woodland Hills, CA 91364, Phone: 
(800) 274-6611, (818) 710-9174 

ET Valueline 

7350 N. Linder Ave., Skokie, IL 
60077, Phone: (800) 395-1000, 
(708) 677-7660 

Electrified Discounters 

1066 Sherman Ave., Hamden, CT 
06514, Phone: (800) 678-8585, 
(203) 287-1976 

Essence Group 

17815 Newhope St., #G, 

Fountain Valley, CA 92708, 

Phone: (714) 546-3110, (714) 546- 
3110 

Exsel, Inc. 

2200 Brithton-Henrietta Rd., 
Rochester, NY 14623, Phone: 

(800) 624-2001, (716) 272-8770 

FastMicro 

4405 E. Baseline Rd., Phoenix, AZ 
85044, Phone: (800) 441-3278, 
(602) 431-3278 


Focus Computer 

1303 46th St., Brooklyn, NY 
11219, Phone: (800) 223-3411, 
(718) 436-4646 

Friday’s 

980 S. First St., San Jose, CA 
95110, Phone: (800) 488-6575 

Fry’s Electronics 

440 Mission Ct., Fremont, CA 
93711, Phone: (510) 770-3797 

H.Co. Computer 

17922 Sky Park Circle, #F, Irvine, 
CA 92714, Phone: (800) 726- 
2477, (714) 833-3222 

Hard Drives International 

1912 W. 4th St. Dept. HDU, 
Tempe, AZ 85281, Phone: (800) 
767-DISK, (800) 733-0882 

Harmony Computers 

1801 Flatbush Ave., Brooklyn, NY 
11210, Phone: (800)441-1144, 
(718) 692-3232 

Hi Tech USA 

1562 Centre Point Dr., Milpitas, 

CA 95035, Phone: (800) 831- 
2888, (800) 831-2780 

Insight Computers 

1912 W. 4th St., Tempe, AZ 
85281, Phone: (800) 776-7600, 
(602) 350-1176 

J&R Computer World 

15 Park Row, New York, NY 
10038, Phone: (800) 221-8180, 
(212) 732-8600 

JB Technologies 

5105 Maureen Lane, Moorpark, 

CA 93021, Phone: (805) 529-0908 

JDR Microdevices 

2233 Samaritan Dr., San Jose, CA 
95124-9923, Phone: (800) 538- 
5000 

Jade Computer 

4901 W. Rosecrans Ave., 
Hawthorne, CA 90251 -5046, 
Phone: (800) 421-5500, (310) 973- 
7707 

Jameco Electronics 

1355 Shoreway Rd., Belmont, CA 
94002, Phone: (800) 831-4242, 
(415) 592-8097 

Kenosha Computer 

2133 91st St., Kenosha, Wl 
53140, Phone: (800) 255-2989, 
(414) 697-9595 


Access Computer Technology 

2225 El Camino Real, Santa 
Clara, CA 95050, Phone: (800) 
359-6800, (408) 247-4444 

American Computer Discounters 

3100 Clarendon Blvd., Arlington, 
VA 22201, Phone: (800) 533- 
4604, (813) 309-6058 

American Computing Tech. 

4124 Rosemead Blvd., #A, 
Rosemead, CA 91770, Phone: 
(800) 638-6698, (818) 309-6058 

Amka, Inc. 

15342-B E. Valley Blvd., 

City of Industry, C 91746, Phone: 
(818) 369-2121 

Arlington Computer Products 

1970 Carboy, Mt. Prospect, IL 
60056, Phone: (800) 548-5105, 
(708) 228-6333 


CallSoft 

2 Riverview Dr., Somerset, NJ 
08873, Phone: (800) 777-5014 

Circuit City 

4400 Sunset Blvd., Los Angeles, 
CA 90028, Phone: (213) 663-6033 

Circuit City 

5959 Alpha Rd., Dallas, TX 75240, 
Phone:(214)991-3122 

Circuit City 

1608 Sweetwater Rd., San Diego, 
CA 91950, Phone: (619) 477-0093 

CompUSA 

6527 Jimmy Carter Blvd., 
Norcross, GA 30093, Phone: (404) 
441-3300 

CompUSA 

12230 Westheimer #60, Houston, 
TX , Phone: (713) 589-0215 
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Laser Press & Graphics 

4888 Stamp Rd., Marlow Heights, 
MD, 20748, Phone: (800) 628- 
4517, (301)899-1118 

Loma Computers 

946 Loma Dr., Hermosa Beach, 

CA 90254, Phone: (800) 369- 
2846, (213) 798-2835 

Lyco Computer 

PO Box 5068, Jersey Shore, PA 
17740, Phone: (800) 233-8760, 
(717)494-1030 

MBS 

16220 frederick Rd., Ste. 311, 
Gaithersburg, MD 20877, Phone: 
(800) 944-3808 

MegaHaus Drives 

1110 NASA Rd.,1,Ste. 306, 
Houston, TX 77058, Phone: (800) 
426-0560, (713) 333-1910 

MegaSource 

2216 Commerce Parkway, 

Virginia Beach, VA 23454, Phone: 
(800) 473-9728, (804) 463-9728 

Metro Business Systems 

695 Hope St., Riverbend 10, 
Stamford, CT 06907, Phone: (203) 
967-3435) 

Micro 911, Inc. 

35526 Grand River, Ste. 343, 
Farmington Hills, Ml 48335-3120, 
(313) 474-1300, (800) 886-0911 

MicroLab 

23976 Freeway Park Dr., 

Farmington Hills, M 48335, Phone: 
(800) 677-7900 

MicroProfessionals 

19261 Burnham, Ste. 100, 

Lansing, IL 60438, Phone: (800) 
800-8300 

MicroTech 

7304 15th Ave., NE, Seattle, WA 
98115, Phone: (800) 521-9035, 

(206) 526-7989 

MicroUSA 

11836 Pico Blvd., Los Angeles, 

CA 90064, Phone: (800) 227- 
6888, (213) 473-2535 

MicroWarehouse 

PO Box 3014, Lakewood, NJ 
08701-3014, Phone: (800) 367- 
7080, (908) 370-0518 

Microcomputer Publishing 

4 W. 20th St., New York, NY 

10011, Phone: (212) 463-8585 

MidWest Computer Works 

350 Lexington Dr., Buffalo Grove, 

IL 60089, Phone: (800) 669-5208 

MidWest MicroPeripherals 

6910 US Rte. 36 East, Fletcher, 

OH 45326, Phone: (800) 423- 
8215, (513) 368-2650 

Mile Hi Micro 

10525 East 40th Ave. #203, 

Denver, CO 8239, Phone: (800) 
800-9828, (303) 375-1440 

Miracle Computers 

780 Montague Expwy., #202, 

San Jose, CA 95131, Phone: 

(800) 969-8177, (408) 435-8177 

Nationwide Computer 

PO Box 7AQ, Jersey City, NJ 
07307, Phone: (800) 777-1054, 
(201)659-2127 

Office Depot 

432 E. Temple St., Los Angeles, 

CA 90012, Phone: (213) 628-2582 

Office Depot 

8255 Camino Sante Fe, San 

Diego, CA 92121, Phone: (619) 
558-2222 

Office Depot 

1751 Airport Way S., Seattle, WA 
98134, Phone: (206) 587-2582 

Office Depot 

855 Harrison St., San Francisco, 

CA 94107, Phone: (415) 243-9959 

OfficeDepot 

932 Blossom Hill Rd., San Jose, 

CA 95123, Phone: (408) 363-8002 

OfficeMax 

294 Daniel Webster Hwy., 

Nashua, NH 03080, Phone: (603) 
888-5350 

PAC Systems 

5426 Beaumont Ctr. Blvd., #300, 
Tampa, FL 33634, Phone: (800)- 
945-1727 

PC Connection 

6 Mill St., Marlow, NH 03456, 

Phone: (800) 243-8088, (603) 446- 
7721 

PC Zone 

18005 NE 68th St., Ste.,A110, 
Redmond, WA 98052, Phone: 

(800) 252-0286, (206) 883-3088 

PC’s and More 

2123 S. Priest, #202, Tempe, AZ 
85282, Phone: (800) 969-1722, 

(602) 968-7992 

Pacific Wave 

PO Box 840312, Dallas, TX 75284- 
0312, Phone: (800) 348-4727 

Penta Computer 

885 6th Ave., New York, NY 

10001, Phone: (212) 239-0381 

Publisher’s Toolbox 

6606 Carlsbad Dr., Madison, Wl 
53705, Phone: (800) 233-3898 

Publishing Perfection 

PO Box 307, Menomonee Falls, 

Wl 53051, Phone: (800) 782- 
5974, (414) 255-7600 

Quick ELectronics 

10800 76th Court N., Largo, FL 
34647, Phone: (800) 800-5500, 
(813) 546-9299 

Ralin Wholesalers 

PO Box 450, Orchard Park, NY 
14127, Phone: (800) 752-9512 

Shecom Computers 

22755 Savi Ranch Pkwy., #G, 

Yorba Linda, CA 92687, Phone: 
(800) 366-4433, (800) 872-6677 

SoftComp USA 

3701 Harbor Blvd., Ste. 21 IF, 

Santa Ana, CA 92704, Phone: 

(800) 922-3544, (714) 957-3325 

Software Add Ons 

3331 Street Rd., Ste., 155, 
Bensalem, PA 19020, Phone: 

(800) 822-8088, (215) 639-7110 

Software Unlimited 

2465 W. 12th St., Ste. 5, Tempe, 

AZ 85281, Phone: (800) 926- 
SOFT, (800) 926-7638 

Source International 

36 Argonaut, Suite 140, Aliso 

Viejo, CA 92656, Phone: (800) 
535-5892, (714) 588-9866 

Star Ware 

3174 Sunset Ave., Norristown, PA 
19403, Phone: (800) 523-0702 

Telemart 

8804 N. 23rd Ave., Phoenix, AZ 
85021, Phone: (800) 537-4735 

Treasure Chest 

1310 Carroll St., Kenner, LA 

70062, Phone: (800) 245-3040, 

(504) 468-2113 

Tredex California 

5306 Beethoven Ave., Los An¬ 
geles, CA 90066, Phone: (800) 
338-0939, (213) 301-0300 

TriState Computer 

160 Broadway, New York, NY 

10038, Phone: (800) 433-5199, 
(212)349-3134 

USA Flex 

135 N. Brandon Dr., Glen Ellyn, IL 
60139, Phone: (800) USA-FLEX, 
(800) 872-3539 

UnderWare Electronics 

7761 W. Kellog, Wichita, KS 

67209, Phone: (800)442-1408, 
(316)721-2600 

Vektron 

2100 N. Hwy. 360, Ste. 1904, 

Grand Praire, TX 75050, Phone: 

(214) 606-0280 

Wholesale Discount Club 

80 Ponds Edge Dr., Chaddsford, 

PA 19317, Phone: (800) 765- 
5287, (215)388-1316 

Worldwide Technology 

21 South 5th St., Philadelphia, PA 
19106, Phone: (800) 457-6937, 

(215) 922-0050 
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Practical PostScript Applications 


Use PostScript to Prepare Business Reply Cards 
and Meet the Post Office’s Exacting Standards 


Direct mail marketing is a very effec¬ 
tive way to sell almost any product. 
One of the ways to increase response 
from a direct mail campaign is to 
provide your potential customer with 
an easy way to reply to your offer. 
Extensive research into direct mail 
marketing techniques has shown that 
requiring your potential customer to 
put a stamp on a postcard or envelope 
will significantly decrease your re¬ 
sponse. For that reason, most direct 
mail marketers offer a postage-paid 
way for their customers to respond— 
Business Reply Mail (BRM). 

With Business Reply Mail, a per¬ 
mit is purchased from the post office 
for a nominal annual fee, which al¬ 
lows you to produce cards, enve¬ 
lopes, or labels that can be sent through 
the mail withoutany stamps. You can 
print thousands of these and only 
have to pay for those you receive, 
which presumably will contain or¬ 
ders for your product. To take advan¬ 
tage of this handy reply mechanism, 
however, the Post Office requires 
you to follow some very strict rules 
about the placement of the various 
components that make up the Busi¬ 
ness Reply Mail piece. For example, 
the bar code on the piece must be in 
a certain location within a fairly small 
tolerance, the horizontal bars on the 
right side of the piece must have a 
certain position relative to the return 
address, and a variety of other things 
are also necessary. If any one of these 


things are incorrect, your Business 
Reply Mail piece can be rejected by 
the Post Office. 

With the PostScript program pro¬ 
vided here, you can forget about all of 
these potential problems and not even 
need to hire an artist to make up a 
mechanical for you. The output of the 
program, is a ready-to-use original 
that complies with all of the Post 
Office’s rules of placement. Of 
course, you should always use the 
free template the Post Office pro¬ 
vides to double check it, but the 
master that’s produced should meet 
all current requirements. When using 
the program, all you have to do is 
enter the permit number that was 
assigned to you by the Post Office, 
the city and state associated with that 
permit number, and your return ad¬ 
dress. Frequently, the Post Office 
will require you to place a special 
four-digit extension on the ZIP+4 
code. For example, if your normal 
ZIP+4 code is 11214-1803, the Post 
Office may require you to change it 
to 11214-9990. The 9990 is a code 
that is used by the Post Office’s auto¬ 
matic sorting equipment to properly 
route and keep track of the number of 
BRM pieces you received (remem¬ 
ber you pay for each piece you get). 

Looking at the Program 

While there are several Business 
Reply Mail formats that can be used, 
this program specifically designs a 


postcard (see Figure 1.). The stan¬ 
dard size that’s used for a postcard in 
card decks is 3.5-by-5.375 inches, so 
that’s what’s used here. By the way, 
in the last two programs, all the mea¬ 
surements that were used were in 
points (1 point is l/72nd of an inch). 
In this program, I’ve defined a new 
command called inch which multi¬ 
plies the number that precedes it by 
72 so that we can work in inches for 
convenience. 

To refresh your memory, or for 
those of you who missed the previous 
articles on PostScript, when the 
PostScript interpreter encounters 
data, the first thing it does is to auto¬ 
matically push that data onto a 
memory stack to temporarily store it 
until it’s needed. This stack works 
like the spring-loaded dish stackers 
in a cafeteria. As a new dish is added, 
the stack is pushed down to make 
room for it and as a dish is taken 
away, the stack pops up to make 
another dish available. 

Looking at the program listing, 
you can see that the first thing that the 
program does is take the user-sup¬ 
plied data (permit number, city, state, 
and return address) and push it onto 
the stack for temporary storage. It 
first encounters the text string “125”, 
which is the permit number, and puts 
it on the stack. The “125” is recog¬ 
nized as text and not as a number 
because it’s located within paren¬ 
theses—if we took those away, 
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PostScript would treat the “125” as a 
number. Next, the program encoun¬ 
ters “BROOKLYN, NY”, another 
string of text that’s temporarily placed 
on the stack until it’s needed. This 
continues until all of the user-sup¬ 
plied data is stored. 

Defining Subroutines 

Many of the things that you’ll do in 
PostScript will be repetitive, tasks 
you’ll perform again and again. In¬ 
stead of having to program them from 
scratch each time, use a library of 
subroutines. The first part of this 
issue's program defines the subrou¬ 
tines that we’re going to need. You 
ought to save these to a separate file 
and use them in your own programs. 

The first routine, called “right”, 
right justifies text. It starts at the 
current location of the cursor and 
places type to the left of it. The last 
character in the string being printed 
will be located at the current cursor 
position. The next routine is one that 
we used last time. It centers text 
around the current position of the 
cursor. 

Routines to center and right justify 
text are fairly common and can be 
found in most books on PostScript 
programming. The following rou¬ 
tine, however, “mergestr”, will not 
be found in most of these sources, so 
make sure you hang on to it. Basi¬ 
cally, this routine takes strings of text 
and combines them into one. It’s 
useful, as we use it here, to combine 
fixed text (PERMIT NO.) with text 
that can change (e.g., the actual num¬ 
ber 125) and then treat the resulting 
entity as a single string. 

The next routine that’s defined is 
the one that converts inches to points. 
Then comes a series of routines that 
prints the cropmarks. Each of the 
four cropmarks has its own designa¬ 
tion. Notice how long and descrip¬ 
tive the names are. That’s a big ben¬ 
efit of PostScript, it doesn’t care how 


long variable or subroutine names 
are. The last two subroutines that are 
defined are the ones that print the bar 
codes on the post card. The Post 
Office assigns you one of these two 
types for use on your BRM piece. 

Getting Down to Business 

Now that we’ve assembled our tools 
(defined our subroutines), we ’ re ready 
to get to work. This is where our 
program actually starts to do some¬ 
thing. The first task is to take all that 
user-supplied data that was tempo¬ 
rarily stored on the stack and assign it 
to variables. Because PostScript is a 
stack-oriented language, the data that 
was entered last is the data that’s 
available first. Thus, the first piece of 
data that we pull off the stack is going 
to be the last line of the return ad¬ 
dress. Data is assigned to a variable 
by using a slash (/) in front of the 
variable name to tell PostScript that 
you’re defining a command or as¬ 
signing data to a variable, and then 
using the exch command. You finish 
off by using the word “def ’ to tell 
PostScript that the end of the defini¬ 
tion has been reached. 

After assigning the data to its vari¬ 
able, the line width is set to 0.7 points 
in width and the cropmarks for the 
card are drawn. Next, the box that 
contains the words “BUSINESS 
REPLY MAIL” is drawn. After that, 
the stamp block, that says no postage 
is needed if the piece is mailed in the 
U.S., is drawn. Then, the appropriate 
barcode is drawn. The commands for 
drawing both bar codes are supplied, 
but only one should be used. The 
other one should be preceded, on the 
same line, with a percent sign (%) 
which turns the command into a com¬ 
ment that’s ignored by the PostScript 
interpreter. The final graphic ele¬ 
ment drawn is the series of horizontal 
bars on the right side of the mailing 
piece. 

Now that all of the graphic ele¬ 


ments have been properly placed, the 
text needed for the piece can be added. 
Most of this is straight-forward. A 
type font and size are selected, the 
cursor is moved to the appropriate 
position, justification is performed if 
required, and the text is printed with 
the show command. In cases where 
you have several consecutive lines of 
text, positioning the cursor for each 
line can get tedious, so why not use 
the computer to eliminate the te¬ 
dium? That’s exactly what I did at the 
end of the program where the text for 
the stamp block and the return ad¬ 
dress are placed. In each case, the 
starting location was defined as 
“xpos” and “ypos” and a new com¬ 
mand, showit, was defined. The 
showit routine shows the text and 
then moves the cursor to a new loca¬ 
tion by translating (moving) the whole 
axis. Without going into a lot of 
detail, let me just say that moving by 
translating the axis makes it easy to 
write generic instructions for 
PostScript that are not tied to a spe¬ 
cific location. 

Axis translation can cause prob¬ 
lems if you later want to move to an 
absolute position, because you may 
forget where your original starting 
point was and fail to compensate for 
it. For that reason, the translate com¬ 
mands are preceded by the gsave 
command and followed by the 
grestore command. These two com¬ 
mands allow you to do temporarily 
any axis translations you need and 
then restore everything to its original 
condition, eliminating any possible 
confusion. 

Don’t forget that the last com¬ 
mand in your program must be a 
showpage. This is the command that 
actually puts the image on the page 
and ejects the page from the printer. 

To use this program, all you have 
to do is send it to your PostScript 
printer. You can do this by using 
DOS’s COPY command as follows: 
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COPY BRM35CRD PRN 

which assumes that you’ve name the 
file BRM35CRD when you saved it 
out to your disk. 

If you or your word processor have 
added an extension such as .TXT or 


.ASC to the file name, be sure to 
include it when you use the COPY 
command. Also, if you’re keying this 
program in with your word proces¬ 
sor, make sure you save it as an 
ASCII or DOS text file, or you may 
have problems using it. If you have a 


desktop publishing program, you may 
import this file into it as if it were a 
graphic image. Just indicate that you 
are placing a PostScript file. If you 
choose this route, add the extension 
.EPS to your file name, e.g., 
BRM35CRD.EPS. ■ 


Figure 1: The finished product 


NO POSTAGE 
NECESSARY 
IF MAILED 
IN THE 

UNITED STATES 


BUSINESS REPLY MAIL 

FIRST CLASS PERMIT NO. 125 BROOKLYN, NY 


POSTAGE WILL BE PAID BY ADDRESSEE 

ABC CONSULTING, INC. 

1234 - Any Street 
Brooklyn, NY 11214-9990 


Note: Crop marks will print with reply card. Exact size of card, within crop marks, using measurements 
in PostScript Program Listing is 3.5-by-5.375 inches. 
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PostScript Program Listing 

— Business Reply Cards 

% IPS-Adobe-2.0 EPSF-1.2 

newpath xmark ymark 36 sub moveto xmark ymark 
lineto stroke 

%%BoundingBox: 72 234 540 558 

%%Title: Business Reply Card (3.5 by 5.375 inches) 

% Draw horizontal line 

% BRM35CRD 

newpath xmark 36 sub ymark moveto xmark ymark 
lineto stroke} def 

% This program will print a Business Reply Mail 

% Routine to draw the top right crop mark 

postcard that 

/toprightcrop {/ymark exch def /xmark exch def 

% measures 3.5-by-5.375 inches. 

% Data for Business Reply Card 

% Draw vertical line 

newpath xmark ymark 36 add moveto xmark ymark 

(125) % Permit number 

(BROOKLYN, NY) % City and state for 

lineto stroke 

% Draw horizontal line 

permit number 

newpath xmark 36 add ymark moveto xmark ymark 

(ABC CONSULTING, INC.) % Return address line 1 
(1234 - Any Street) % Return address line 2 

lineto stroke} def 

% Routine to draw the bottom right crop mark 

(Brooklyn, NY 11214-9990) % Return address line 3 

/bottomrightcrop {/ymark exch def /xmark exch def 

% Routine to right justify text 

% Draw vertical line 

/right {dup stringwidth pop neg 0 rmoveto} bind def 

newpath xmark ymark 36 sub moveto xmark ymark 

% Routine to center text 

/center {dup stringwidth pop 2 div neg 0 rmoveto} bind def 

lineto stroke 

% Draw horizontal line 

% Routine to find, scale and set fonts 

newpath xmark 36 add ymark moveto xmark ymark 
lineto stroke} def 

/font {findfont exch scalefont setfont} bind def 

% Routine to merge to strings of text together 

% Draw bar code Style 1 
/barcode 1 {2 setlinewidth 

/mergestr {2 copy length exch length add 

4.4375 inch 6.5625 inch moveto 

string dup dup 4 3 roll 4 index length exch 

4.4375 inch 7.2125 inch lineto stroke 

putinterval 3 1 roll exch 0 exch putinterval} def 

% Routine to convert points to inches 

4.5 inch 6.5625 inch moveto 

4.5 inch 7.2125 inch lineto stroke 

/inch {72 mul} def 

% Routine to draw a box from current location given the 

4.625 inch 6.5625 inch moveto 

4.625 inch 7.2125 inch lineto stroke 

width and height 

/box {exch dup 0 rlineto exch 0 exch rlineto neg 0 rlineto 

4.75 inch 6.5625 inch moveto 

closepath} bind def 

4.75 inch 7.2125 inch lineto stroke 

% Routine to draw the top left crop mark 

4.875 inch 6.5625 inch moveto 

/topleftcrop {/ymark exch def /xmark exch def 

4.875 inch 7.2125 inch lineto stroke 

% Draw vertical line 

4.9375 inch 6.5625 inch moveto 

newpath xmark ymark 36 add moveto xmark ymark 

4.9375 inch 7.2125 inch lineto stroke 

lineto stroke 

} bind def 

% Draw horizontal line 

% Draw bar code Style 2 

newpath xmark 36 sub ymark moveto xmark ymark lineto 

/barcode2 (2 setlinewidth 

stroke) def 

4.4375 inch 6.5625 inch moveto 

% Routine to draw the bottom left crop mark 
/bottomleftcrop {/ymark exch def /xmark exch def 

4.4375 inch 7.2125 inch lineto stroke 

4.5625 inch 6.5625 inch moveto 

% Draw vertical line 

4.5625 inch 7.2125 inch lineto stroke 
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PostScript Program Listing — 

Business Reply Cards (continued) 

4.625 inch 6.5625 inch moveto 

4.625 inch 7.2125 inch lineto stroke 

0 .125 inch translate} repeat 

0-1.25 inch translate 

4.75 inch 6.5625 inch moveto 

4.75 inch 7.2125 inch lineto stroke 

% Place text in BRM box 

18/Helvetica-Bold font 

4.8125 inch 6.5625 inch moveto 

4.8125 inch 7.2125 inch lineto stroke 

4.0625 inch 5.9875 inch moveto 
(BUSINESS REPLY MAIL) center show 

4.9375 inch 6.5625 inch moveto 

4.9375 inch 7.2125 inch lineto stroke 
} bind def 

8/Helvetica font 

2.75 inch 5.8125 inch moveto 
(FIRST CLASS) show 

% Assign user supplied data to variables 

4.0625 inch 5.8125 inch moveto 

/address3 exch def 
/address2 exch def 
/address 1 exch def 
/city_state exch def 
/permitnum exch def 

(PERMIT NO.) permitnum mergestr center show 

5.4375 inch 5.8125 inch moveto 
city_state right show 

% Place postage paid notice 

% Place the crop marks for a 3.5 x 5.375 inch card and 
draw them 

9/Helvetica font 

2.6875 inch 5.5 inch moveto 

.7 setlinewidth 

1.5625 inch 7.25 inch topleftcrop 

1.5625 inch 3.75 inch bottomleftcrop 

6.9375 inch 7.25 inch toprightcrop 

6.9375 inch 3.75 inch bottomrightcrop 

(POSTAGE WILL BE PAID BY ADDRESSEE) show 

% Place no postage needed message in stamp block 

gsave 

/xpos 6.23 inch def 
/ypos 6.9375 inch def 

% Draw BRM box 

/showit {show 0 -.125 inch translate 0 0 moveto) def 
7/Helvetica font 

0 0 moveto 

2.5625 inch 5.75 inch moveto 

3 inch .5 inch box stroke 

xpos ypos translate 0 0 moveto 
(NO POSTAGE) center showit 
(NECESSARY) center showit 
(IF MAILED) center showit 

% Draw stamp block 

(IN THE) center showit 
(UNITED STATES) center showit 

0 0 moveto 

5.6875 inch 6.375 inch moveto 

1.0625 inch .6875 inch box stroke 

grestore 

% Place mailing address 

% Place the bar codes 

/xpos 2.6875 inch def 
/ypos 5.125 inch def 


% One of these 2 barcode lines should have a % in front /showit {show 0 -.1875 inch translate 0 0 moveto} def 


of it 

12/Times-Bold font 

% barcode 1 
barcode2 

xpos ypos translate 0 0 moveto 
address 1 showit 
address2 showit 

% Draw the horizontal lines beneath the stamp block 

address3 showit 

4 setlinewidth 

10 (0 0 moveto 

5.6875 inch 5.125 inch moveto 

6.75 inch 5.125 inch lineto stroke 

showpage 
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Recharged Toner 
Cartridges 

(For Most Models of Laser Printers & PC Copiers) 


$33.95 


*Price Includes Return Shipping* 

"Serving the Industry 
for Over 5 Years" 


Remanufactured Toner Cartridges 

Includes New Drum and Wiper Blade 

As Low As 

$59.95 

In Stock For Immediate Shipping 


Call TOLL FREE 1-800-562-2245 


Mi 


id 


\7EST 






hard IBM 


Ss STATIONERS 

Marysville,KS 66508 
908Broadway 'P.O.Box 110 

^oi^oi^n£ormatioMn^^atalo£call TOLL FREE 


TONER 

Cartridges Remanufactured 


1-800-TONER91 


$3900 

ShiDDina 


TRAINING AVAILABLE 


THA/FR Cartridges 

■ ■ W !■ f I Remanufacture 


<§> 


Laser Renew of CT 


Visa, MC, Amex 
ALL MAJOR BRANDS! 

100% Money Back Guarantee , Qn - . 001 

FREE DELIVERY, Fast Turnaround 1 - 800 - 347-4221 

"Super Drum" Cartridges Available 55 Carmen Hill Road #1 

Full Line Of DISCOUNTED- 


D SUPPLIES New Milford, CT 06776-41 


PC Upgrade 
ads 
get 

results! 

Place Yours 
Today! 

( 212 ) 

807-8220 


Panasonic Citizen 


Buffer Chips $29. 91 


i socket to add 32K but sell the chip for an outrageoi 


Increase processing speed 
by up to 1300% 


CX-P1124,1124i, 1123,11231,1180,1 
►54, 1695, 1524, 1092i, 2624, 2180, 
1595. Citizen GSX-130,140,140+ am 


Macaw Orchard® 
1-800-657-2885 


Send check or MO to P.O. Box 9385, S.L.C., UT 84109 


*SX-1001 LONG LIFE TONER CARTRIDGE* 

Save 30% - 60% on toner cartridges for 
Hewlett Packard Series II and III laser 
printers. Cartridges are fitted with a 
long-life print drum, 100% guaranteed 
for 5 re-cycles for enhanced quality. 
Initial cost is $70.00 (with exchange), 
subsequent recycles are only $42.00. 

For details contact ISC at 800-277-1289. 


Join the growing list of 
satisfied customers who buy from 
the vendors 

PC Upgrade’s 

Marfet-pCaee 


This is the business 
opportunity of a 
lifetime 



Each year, over 10,000,000 used 
toner cartridges are needlessly thrown 
away. Laser Charge offers you the 
opportunity to extend their useful 
lifetime and cash in on the results. 

We created the toner cartridge recy¬ 
cling industry. We’ve trained more 
people to recycle toner cartridges 
and repair and maintain laser print¬ 
ers and copiers than anyone. And a 
technical background isn’t necessary. 
Find out how you can join other 
entrepreneurs in our growing in¬ 
dustry for as little as ’850. Call 
today for information. 


^Laser Charge 

800-299-8134 

512 - 832-1803 fax inti 512 - 832-0079 


To place an ad or for more information 
call Charles P. Wohlberg at 

(212) 807-8220 
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COMMUNICATIONS 


Communications Technologies 

Voice Mall, Auto Attendant, Fax on Demand, 
Electronic BBS. Communications service 
opportunities abound. 

Call 800-800-6871 

TOPIC EXT. 

Voice Bulletin Board.2 

Voice Mall.24 

Fax on Demand.26 

Automated Attendant.27 

Nation Wide Pager.29 

Electronic BBS. 28 


Calling about an ad? 
Say you saw it in 

PC UPGRADE 


Place your 
ad here! 


The 

PC Upgrade 

Marf&tpCace 
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SmartPad: A mousepad with inter¬ 
changeable software reference cards. 
Quick help for popular mouse- 
driven programs. Only $19.95 ea. 


Keyboard Template: Essential software commands right 
on the keyboard. Covers popular programs including: Word, 
WordPerfect, Lotus 1-2-3, dBase, Windows, etc. Only $9.95 ea. 


Quick Reference Guide: 
Fast and complete answers 
quickly solve software prob¬ 
lems. Hundreds of commands 
in a step-by-step, tab-indexed, 
spiral bound book. Available 
for popular programs. 

Only $19.95 ea 


WristAssist: Wrist support 
ends typing fatigue. Printed 
surface provides PC/MS-DOS 
key commands and procedures. 


SmartRule: Precision, see-thru rulers are 
the ideal tools for word processing/desktop 
publishing. Only $9.95 


Get Smart! 


Educational Systems, Inc. • 706 Landwehr Road • Northbrook, IL 60062 • TEL 708-498-3780 • FAX 800-553-2217 




l 


Just Glance and Go. 

MICROREF’s family of HELP products is America’s #1 line of computer reference 
guides. MICROREF puts all essential software commands and procedures right at your 
fingertips. One quick glance and your problems are solved. Makes learning new programs 
a snap. Boosts your productivity. Available at computer, software and bookstores 
everywhere, or CALL direct to order your MICROREF HELP products today. 

iCROREF 

It’s all the help you need! 

CALL Toll-Free: 1-800-553-2212 










































PARALLEL STREAM II 

A new generation of portable tape backup systems 
PORTABLE: The Parallel Stream II is a unique lightweight portable tape backup system with a 
handle...which makes it easy to move from computer to computer. This effortless sharing is 
possible because the Parallel Stream II does not require the installation of a dedicated controller 
board, has no jumpers or switch settings, and no complicated installation or setup procedure. 
COMPATIBLE: The Parallel Stream II is a total backup solution offering complete compatibility 
with both IBM and Apple Macintosh architectures. The Parallel Stream II can also be utilized by 
many popular third party backup utility software packages. 

INCREDIBLE: The Parallel Stream II is available in two (2) capacities; 250MB & 525MB and 
has the flexibility of interfacing directly via a parallel port at up to 5MB per minute and through a 
SCSI port at 6-12MB per minute. The Parallel Stream II is not only easy to use, but it's the most 
cost effective tape backup solution available. It also comes with a 30 day unconditional guaranty.- 


155 West St., Wilmington, MA. 01887 1-800-950-9327 or 617-221-7555 FAX: 508-658-8856 











